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lAecent  reports  on  the  possi- 
bility of  hostilities  in  Europe  con- 
firm that  NATO  defense  plans 
must  be  strengthened.  The  poten- 
tial aggressor  is  capable  of 
launching  an  attack  within  a very 
short  build-up  time.  Because 
NATO  forces  cannot  depend  on 
an  extended  warning,  they  must 
be  prepared  to  fight  with  whatever 
weapons  are  available  and  ready. 
To  the  logistician  this  means  that 
the  supplies  must  be  available  in 
the  right  places,  and  that  the 
transportation  system  and  the 
combat  equipment  must  be  main- 
tained in  a state  of  readiness  to 
permit  immediate  response  to  any 
aggression.  The  global  situation 
indicates  that  the  readiness  needs 
are  not  limited  to  NATO  obliga- 
tions, but  apply  to  the  United 
States’  military  commitments 
worldwide. 

Modern  maintenance  technol- 
ogy, training,  and  management 
systems  have  resulted  in  the  best 
national  defense  maintenance  ca- 
pability to  date.  Even  as  that 
capability  has  improved,  however, 
increased  complexity  of  weapon 
systems  and  the  compressed  time 
available  for  response  have  in- 
creased the  maintenance  burden. 
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Thus,  the  innovations  that  have 
created  today’s  maintenance  ca- 
pabilities must  not  only  continue, 
but  must  be  followed  by  more  if 
maintenance  is  to  respond  to 
changing  readiness  requirements. 

To  assure  effective  implemen- 
tation and  attainment  of  projected 
economies,  sufficient  manage- 
ment attention  must  be  directed 
at  ongoing  programs  for  improv- 
ing maintenance  management. 
Reliability-Centered  Maintenance, 
fashioned  to  increase  readiness 
and  decrease  costs,  needs  to  be 
aggressively  pursued.  Integrated 
Logistics  Support  Planning,  de- 
signed to  control  downstream 
maintenance  workloads  and  costs, 
warrants  particularly  close  atten- 
tion. 

Efforts  to  obtain  reliable  cost 
and  production  information  on 
maintenance  endeavors  must  pro- 
ceed, since  knowledge  of  the  cur- 
rent conditions  is  essential  to 
planning  for  improvements.  In 
addition,  the  reliability  of  materiel 
readiness  data  must  be  improved. 

There  are  also  many  relatively 
untouched  management  policies 
and  procedures  that  could  yield 
further  improvements.  Among 
them  are: 
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• Reexamination  of  the  repair 
versus  discard  decision  processes. 

• Expanded  management  re- 
sponsibility for  base-level  re- 
sources, including  items  now  con- 
sidered "free”  because  repair  is 
funded  at  depot  level. 

• Reexamination  of  separately 
created  maintenance  manage- 
ment information  systems  which, 
while  they  have  some  common 
objectives,  inhibit  interchange  of 
information  among  services. 

• Greater  visibility  of  mainte- 
nance resources  in  the  5-year  de- 
fense plan. 

• Better  capabilities  to  predict 
and  update  maintenance  work- 
loads and  resource  requirements 
based  on  established  scenarios. 

Although  change  can  be  up- 
setting, it  can  also  be  produc- 
tive. Today’s  innovations  resulted 
from  change.  The  market  for  new 
ideas  is  open.  Maintenance  man- 
agement must  continue  to  be  im- 
proved if  equipment  readiness 
needs  are  to  be  satisfied.  At  the 
same  time,  maintenance  costs 
must  be  controlled,  thereby  assur- 
ing that  funds  will  continue  to  be 
available  to  modernize  our  weap- 
ons and  improve  our  capabilities. 
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DoD  Maintenance  Management 


"If  Isn't  the  Cost;  It's  the  Upkeep" 


Today,  DoD  must  put  as  much  attention  into  management  of  the 
resources  consumed  in  maintaining  weapon  systems  and  equip- 
ment as  it  does  into  the  acquisition  process. 


One  has  only  to  read  the  daily  newspapers 
to  become  generally  familiar  with  the  flow  of 
new  weapon  systems  being  acquired  by  the  De- 
partment of  Defense.  Who  has  not  heard  of  the 
latest  aircraft  and  ships  under  development  or 
being  introduced  into  the  military  departments? 
They  include  the  F-14,  F-15,  F-16,  B-1, 
AWACS  and  UTTAS,  the  Trident  submarine, 
and  the  Nimitz-class  nuclear-powered  aircraft 
carrier.  News  accounts,  within  the  limits  of  se- 
curity, discuss  the  new  capabilities  and  techno- 
logical breakthroughs  represented  or  reflected 
by  each  new  system.  The  media  place  even 
greater  emphasis  on  the  high  and  sometimes 
escalating  cost  of  acquiring  these  systems.  Lit- 
tle or  no  mention  is  made,  however,  of  the  cost 
of  maintaining  the  weapon  system  over  its  life 
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— a cost  which  in  many  cases  can  exceed  that  of 
acquiring  the  system. 

“It  isn’t  the  cost;  it’s  the  upkeep.’’  That  ex- 
pression has  been  around  a long  time.  At  one 
time  it  was  applied  to  the  relative  cost  of 
acquiring  a wife — the  $2.00  license  fee — versus 
the  cost  of  supporting  a wife.  This,  of  course, 
was  before  a large  proportion  of  wives  joined 
the  work  force.  Now  the  expression  can  more 
often  be  heard  in  discussions  that  involve  the 
purchase  of  a horse,  an  automobile,  or  a boat, 
or  having  children.  In  our  everyday  lives  we 
recognize  that  certain  actions  carry  simultane- 
ous long-term  commitments  for  upkeep,  and 
plan  accordingly.  The  size  of  that  commitment 
is  not  always  known  at  the  outset,  so  it  becomes 
a continuing  task  to  control  the  cost  as  long  as 
the  commitment  endures. 

The  Department  of  Defense  is  no  different 
with  regard  to  its  weapon  systems  and  equip- 
ments. The  task  is  simply  on  a larger  scale  be- 
cause of  the  very  size  of  the  weapon  system  in- 
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ventory  and  the  variety  of  individual  items  in 
terms  of  types  and  models,  technologies  in- 
volved, and  degrees  of  complexity  and  age. 
Since  many  -weapon  systems  will  remain  in  use 
for  20  or  30  years,  the  mixture  of  older  and 
newer  technologies  can  pose  special  problems. 
Each  new  system  or  equipment  introduced  into 
the  inventory  will  require  maintenance  at  some 
time  during  its  service  life.  Because  each  sys- 
tem, by  reason  of  its  design  characteristics,  has 
discrete  requirements,  maintenance  manage- 
ment must  be  oriented  accordingly. 

Maintenance  Defined 

In  total  terms,  equipment  maintenance  in  the 
Department  of  Defense  includes  all  mainte- 
nance performed  on  weapon  systems  and  other 
equipment.  Maintenance  tasks  range  from  rou- 
tine oil  changes  through  inspections,  calibra- 
tions, and  component  replacement,  up  to  com- 
plete rebuilding  of  components  or  the  end  item. 


The  least  complex  tasks  are  often  performed 
by  the  equipment  operator  as  a part  of  his  nor- 
mal duties.  The  more  complicated  ones  are  per- 
formed at  the  operating-unit  level  by  military, 
DoD  civilian,  or  contract  specialists.  The  most 
complex  work,  referred  to  as  depot  mainte- 
nance, is  accomplished  by  DoD  depot  mainte- 
nance and  contractor  facilities.  Equipment 
maintenance  encompasses,  as  an  essential  part 
of  its  management  function,  the  technical  capa- 
bilities and  information  systems  needed  to  ana- 
lyze equipment  performance,  identify  desirable 
modifications,  and  provide  direction  to  actual 
maintenance  operations. 

The  purpose  of  equipment  maintenance  is  to 
keep  DoD  weapon  systems  and  other  end  items 
in  a state  of  operational  readiness  to  meet  mis- 
sion requirements,  and  to  do  this  at  minimum 
cost.  This  places  maintenance  in  a critical  role 
in  defense  planning  and  operations. 

For  maintenance  to  do  its  job  successfully,  it 
must  ensure  that  the  equipment  is  available  and 
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capable  of  performing  its  peacetime  and  war- 
time missions.  This  involves  supporting  an  in- 
ventory of  equipment,  in  use  and  assigned,  that 
on  July  1,  1976,  had  an  acquisition  cost  of  $126 
billion  (see  Figure  ).  It  involves  equipment  in 
all  military  services  and  includes  all  categories, 
from  aircraft,  missiles,  and  ships,  to  construc- 
tion equipment,  generators,  and  communication 
equipment. 

Historically  in  DoD,  management  of  the 
equipment  maintenance  function  was  the  re- 
sponsibility of  research  and  engineering.  In 
1959,  the  Office  of  Maintenance  Policy  was 
established  within  the  Office  of  the  Assistant 
Secretary  of  Defense  (Supply  and  Logistics). 
The  functions  assigned  at  that  time  were  essen- 
tially the  same  as  they  are  today  and  related 
both  to  maintenance  engineering  (the  techni- 
cal aspect  of  maintenance)  and  maintenance 
production  (the  actual  accomplishment  of  the 
maintenance). 


sources.  It  indicated  DoD’s  awareness  of  the 
need  and  the  potential  for  reducing  these  costs 
through  improved  management.  While  each  of 
the  military  services  was  acting  to  accomplish 
this,  a coordinated  approach,  directed  and  sup- 
ported by  DoD,  was  expected  to  accelerate 
benefits.  Viewed  another  way,  while  the  need 
to  manage  the  technical  aspects  of  equipment 
maintenance  received  continuing  recognition, 
major  emphasis  was  given  for  the  first  time  at 
DoD  level  to  management  of  resources  con- 
sumed in  maintaining  weapon  systems  and 
equipment. 

Today,  the  Secretary  of  Defense  provides 
policy  and  guidance  to  the  military  services  for 
their  maintenance  programs,  reviews  service 
implementation  of  those  policies,  and  examines 
service  requests  for  funds  and  other  resources 
to  assure  that  the  requests  are  adequate  but 
not  excessive  to  achieve  the  approved  programs. 

Each  military  department  is  responsible  for 
maintaining  its  weapon  systems  and  equipment 
in  accordance  with  policies  established  by  the 
Secretary  of  Defense.  Annual  planning  and 
program  guidance  from  DoD  defines  the  war- 
time planning  scenario  and  provides  criteria 
for  readiness  planning  by  the  military  services. 
From  this  guidance,  the  services  develop  their 
annual  budget  submissions,  which  include  re- 
quests for  the  personnel  and  funds  necessary 
to  maintain  weapon  systems  in  a satisfactory, 
ready  condition. 


Emphasizing  Maintenance 

The  key  role  of  the  equipment  maintenance 
function  was  emphasized  in  1962  when  the 
Office  of  Maintenance  Policy  was  assigned  to 
the  Deputy  Assistant  Secretary  of  Defense 
(I&L)  (Equipment,  Maintenance,  and  Readi- 
ness). Subsequently,  in  view  of  the  close  inter- 
relation between  maintenance  and  supply,  the 
office  was  redesignated  the  Directorate  for 
Maintenance  Policy  and  was  transferred  to  the 
DASD  (I&L)  (Supply,  Maintenance,  and 
Services). 

Assumption  of  responsibility  for  mainte- 
nance policy  by  the  ASD  (S&L)  in  1959  was 
particularly  important.  It  gave  recognition  to 
the  significant  cost  of  equipment  maintenance, 
both  in  absolute  terms  and  as  a percentage  of 
the  defense  budget  involving  capital  invest- 
ments as  well  as  annual  consumption  of  re- 


Cost Factors 

Each  year,  maintenance  and  related  costs 
consume  about  20  percent  of  the  DoD  budget. 
As  part  of  this,  for  fiscal  year  1978  a total  of 
$6.5  billion  was  requested  for  depot  mainte- 
nance alone.  Approximately  70  percent  of  that 
work  will  be  accomplished  in  organic  facilities 
and  30  percent  in  the  commercial  sector.  The 
portion  of  the  work  accomplished  in  DoD- 
owned  and  -operated  activities  will  require 
over  150,000  civilian  employees. 

The  specific  cost  of  maintenance  done  at  unit 
level  (below  depot),  which  accounts  for  most 
of  the  total  expenditure,  is  elusive.  Manpower 
and  other  resources  utilized  for  maintenance 
at  unit  level  are  also  utilized  for  other  tasks 
associated  with  normal  operations.  Funds  for 
maintenance  come  from  many  appropriations, 
such  as  military  personnel,  operations  and 
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maintenance,  procurement,  and  military  con- 
struction. In  addition,  many  of  the  resources 
ultimately  expended  for  maintenance  are  ini- 
tially identified  to  such  other  areas  as  military 
manpower,  supply,  transportation,  and  so  forth. 
For  example,  it  is  not  easy  to  separate  the 
material  and  labor  costs  devoted  to  the  main- 
tenance of  a ship  by  its  operating  crew  while 
the  ship  is  underway. 

Nevertheless,  a reasonable  estimate  places 
the  cost  of  the  resources  consumed  annually  in 
depot-  and  unit-level  maintenance  of  weapon 
systems  and  equipment  at  about  $18  billion  to 
$20  billion,  including  spares,  repair  parts,  and 
modifications  to  improve  system  capability. 

There  are  many  variables  impacting  the  cost, 
effectiveness,  and  size  of  the  DoD  maintenance 
program.  Two  of  the  most  basic  are : 

• The  amount  of  maintenance  that  must  be 
done  to  sustain  the  item  in  a ready,  safe,  and 
reliable  condition. 

• The  efficiency  with  which  necessary  work 
is  performed. 

DoD  policies  for  equipment  maintenance  are 
directed  at  both  these  variables  and  are  struc- 
tured to  control  and  possibly  reduce  the  demand 
for  maintenance;  and  to  ensure  that  necessary 
maintenance  is  performed  as  efficiently  as  pos- 
sible. 

The  overall  policy  guidance  to  reduce  demand 
and  optimize  performance  is  provided  in  De- 
partment of  Defense  Directive  4151.16,  “DoD 
Equipment  Maintenance  Program.”  The  docu- 
ment contains  twenty-four  individual  policy 
statements.  Among  other  things,  these  policies 
call  for: 

• Orientation  of  management  upon  weapon 


Weapon  Systems  And  Equipment  In  Use  Or 
Assigned 

(Billions  of  Dollars  At  Acquisition  Cost) 
July  1, 1976 


By  Military  Department 

By  Weapons  Group 

Army 

19.2 

Aircraft 

54.1 

Navy  and  Marines 

61.7 

Ships 

38.8 

Air  Force 

45.3 

Missiles 

8.7 

126.2 

Vehicles 

9.0 

Other 

15.6 

126.2 

and  equipment  end  items  as  systems  (as  op- 
posed to  commodity  groupings). 

• Full  participation  of  maintenance  engi- 
neering activities  in  all  phases  of  the  life  cycle 
of  weapon  and  equipment  end  items  to  assure 
a balanced  logistic  support  program. 

• Management  of  maintenance  production 
operations  on  the  basis  of  total  cost,  using  uni- 
form cost  accounting  and  production  reporting 
systems  appropriate  to  the  level  of  maintenance. 

• Development  of  automated  programming 
systems  to  assure  currency  between  main- 
tenance programs,  force  structure,  and  oper- 
ating plans. 

• Consolidation  of  maintenance  activities 
where  economies  can  be  expected  without  ad- 
versely impacting  operational  commitments. 

• Use  of  interservice  support. 

• Sizing  organic  depot  capabilities  and  capac- 
ities on  the  basis  of  approved,  mission-essential 
workloads. 

All  of  the  policies  are  intended  to  contribute  to 
the  objective  of  equipment  maintenance,  which 
is  to  sustain  weapon  and  equipment  end  item 
systems,  at  the  least  total  cost,  in  a state  of 
operational  readiness  consistent  with  the  mis- 
sion requirements  of  the  operating  and  tactical 
elements. 

Integrated  Logistic  Support 

It  is  generally  accepted  that  when  a new 
weapon  system  enters  initial  production,  80 
percent  or  more  of  future  maintenance  require- 
ments have  been  locked  in  as  a consequence  of 
the  design.  Nevertheless,  until  recent  years, 
future  maintenance  demands  received  relatively 
little  management  attention  during  the  design 
phase.  Optimizing  performance,  schedule,  and 
acquisition  cost  received  much  higher  priority 
than  was  given  to  designing  the  equipment  to 
reduce  downstream  maintenance  needs.  In 
some  cases,  it  appeared  to  the  ultimate  user  that 
future  maintenance  needs  were  not  even  con- 
sidered in  equipment  design  and  acquisition. 

In  the  early  1960’s,  it  was  perceived  that  the 
largest  single  improvement  on  maintenance 
workloads  and  cost  could  be  achieved  by  de- 
signing equipment  for  minimum  practical  main- 
tenance. Although  the  benefits  would  not  accrue 
for  several  years  because  of  the  lead  time 
involved  in  acquiring  new  weapon  systems,  the 
fact  that  the  potential  downstream  benefits 
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would  be  large  made  this  concept  a matter  of 
highest  priority.  Capitalizing  on  some  earlier 
individual  efforts  by  the  services,  the  Direc- 
torate for  Maintenance  Policy  sponsored  a joint 
task  group  to  develop  a new  DoD  policy  to 
provide  guidance  in  this  area, 

DoD  Directive  4100,35,  “Integrated  Logistics 
Support  Planning,”  issued  in  June  1964  and 
reissued  in  1970,  took  a big  step  toward  re- 
ducing maintenance  demand  by  requiring  the 
development  of  detailed  support  plans  for  new 
systems  and  the  projection  of  support  costs 
over  the  useful  life  of  the  system.  This  was  to 
be  accomplished  concurrently  with  the  develop- 
ment of  the  weapon  system  to  assure  that  the 
system  could  be  supported  at  an  acceptable 
cost.  Implementation  was  slower  than  desired 
as  both  defense  and  contractor  personnel 
attempted  to  understand  and  apply  the  new 
policy.  However,  the  awareness  of  the  magni- 
tude of  support  costs  persisted,  leading  to  the 
current  emphasis  on  the  life  cycle  during  design 
and  acquisition. 

When  integrated  logistic  support  planning 
is  discussed,  emphasis  is  usually  placed  on 
achievement  of  anticipated  lower  support  costs. 
However,  the  increased  reliability  and  main- 
tainability necessary  to  produce  those  lower 
costs  will,  at  the  same  time,  improve  the  avail- 
ability or  readiness  of  the  system.  While  not 
generally  quantified  in  dollars,  this  improve- 
ment is  at  least  of  equal  importance  to  dollar 
savings. 

Reliability-Centered  Maintenance 

A more  recent  effort  at  controlling  the  de- 
mand for  maintenance  is  especially  promising. 
Referred  to  in  DoD  as  reliability-centered 
maintenance,  it  is  essentially  an  adaption  of 
the  maintenance  approach  developed  by  com- 
mercial airlines.  It  is  based  on  the  fact  that 


equipment  design  determines  maintenance  re- 
quirements. Maintenance  actions  can  only  sus- 
tain the  equipment  at  or  restore  equipment  to 
its  designed  level  of  reliability. 

This  strategy  requires  that  an  engineering 
analysis  of  the  specific  equipment  be  performed 
to  identify  the  risk  of  failure  of  a particular 
component,  the  feasibility  of  detecting  impend- 
ing failure,  and  the  efficiency  of  alternative 
maintenance  actions.  Through  a sequence  of 
“logic”  steps,  maintenance  actions  that  con- 
tribute to  retaining  or  restoring  equipment 
reliability  are  identified  and  scheduled.  Other 
maintenance  actions  are  eliminated. 

With  these  analysis  techniques,  the  airlines 
were  able  to  significantly  reduce  scheduled  in- 
spections, removals,  and  repairs  without  ad- 
versely impacting  their  excellent  safety  record. 
Corresponding  reductions  were  achieved  both  in 
the  cost  of  scheduled  maintenance  and  in 
equipment  downtime. 

The  Naval  Air  Systems  Command  took  the 
lead  for  DoD  in  applying  the  concept  to  air- 
craft. Within  DoD  guidelines,  it  is  now  being 
applied  by  all  the  military  services  not  only 
to  aircraft,  but  also  to  ships,  combat  and  tac- 
tical vehicles,  and  other  equipment.  The  bene- 
fits anticipated  from  implementation  of  reli- 
ability-centered maintenance  include  increased 
availability  of  weapon  systems  and  reduced 
cost  of  support. 

The  combination  of  integrated  logistic  sup- 
port and  reliability-centered  maintenance  shows 
great  promise.  A system  design  and  a good 
ILS  plan  to  reduce  downstream  maintenance 
needs,  followed  by  a realistic  RCM  plan  with 
continual  analysis  of  performance  to  avoid  un- 
needed inspections  or  removals,  can  be  expected 
to  reduce  costs  and  increase  readiness.  Both 
recognize  the  design  impact  by  designing  for 
minimum  maintenance  and  doing  only  the 
scheduled  maintenance  required  by  the  design. 

Cost  Visibility 

A major  deterrent  to  improving  the  effi- 
ciency of  equipment  maintenance  operations 
has  been  the  lack  of  visibility  of  cost  and  pro- 
duction. While  individual  units  could  initiate 
particular  cost-saving  actions  based  on  their 
perception  of  costs,  there  was  no  easy  way  to 
compare  the  cost  of  alternative  solutions  which 
involved  other  units.  Thus,  questions  of  concern 
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to  the  military  departments  and  DoD  usually 
required  ad  hoc  study  efforts  instead  of  being 
routinely  handled  at  lower  levels  of  manage- 
ment. The  answers  sought  included,  for  ex- 
ample, the  relative  cost  of  repairing  or  replac- 
ing an  item,  the  cost  differences  for  the  same 
work  among  depots  within  and  among  services 
or  between  organic  and  contract  sources,  the 
cost  impacts  of  alternative  distribution  of  work- 
loads, and  the  results  of  programs  undertaken 
to  reduce  costs. 

The  lack  of  uniform  or  standard  cost  ac- 
counting systems  among  activities  engaged  in 
maintenance  leaves  management  at  all  levels 
without  a basic  tool.  The  unit  doing  the  main- 
tenance is  without  the  capability  to  evaluate 
consistently  the  cost  aspects  of  its  performance. 
Perhaps  equally  important,  neither  the  unit 
doing  the  work  nor  higher  echelons  of  man- 
agement can  realistically  identify  the  mainte- 
nance operations  that  are  good  cost  performers 
and  those  that  need  improvement. 

Progress  is  being  made  in  this  area  as  re- 
gards depot  maintenance.  The  Department  of 
Defense  Depot  Maintenance  and  Maintenance 
Support  Cost  Accounting  and  Production  Re- 
porting Handbook  (DoD  7220.29H)  has  been 
issued  to  standardize  depot  maintenance  pro- 
duction cost  accounting.  A pilot  test  by  the  Air 
Force  is  under  way  to  develop  similar  cost 
information  for  maintenance  below  depot  level. 

In  both  cases,  costs  will  be  identified  not  only 
to  the  performing  activity  and  the  item  re- 
paired, but  also  to  the  weapon  system  being 
supported.  Development  of  maintenance  costs 
under  these  programs  will  be  important  to  the 
development  of  credible  operating  and  support 
costs. 

Mere  knowledge  of  previous  years’  perform- 
ance and  costs  does  not  produce  savings.  Sav- 
ings occur  by  applying  that  knowledge  to  future 
maintenance  programs  to  achieve  maximum 
cost  effectiveness.  This  is  particularly  true  of 
investments  in  test  equipment,  shop  equipment 
and  facilities,  where  lead  time  from  initial  con- 
cept to  beneficial  use  can  exceed  3 years.  Per- 
sonnel acquisition  and  training  can  also  require 
1 to  3 years  to  develop  new  skill  cadres,  and 
planning  must  be  continually  updated.  For 
example,  DoD  requires  a 5-year  plan  of  pro- 
jected facility  investments. 

Another  benefit  of  improved  cost  and  pro- 
duction reporting  is  improved  planning  for 


depot  maintenance  requirements.  Better  plan- 
ning permits  better  identification  of  the  DoD 
and  contractor  depot  maintenance  capabilities 
and  capacities  necessary  to  meet  contingency 
requirements  and  yet  operate  efficiently  in 
peacetime.  Based  on  DoD  guidance  (DoDI 
4151.15),  each  of  the  military  departments  is 
currently  engaged  in  improving  depot  main- 
tenance programming  capabilities  with  empha- 
sis on  automated  systems.  These  systems  will 
facilitate  keeping  the  plan  current  with  force 
structures  and  operating  programs,  and  will 
permit  examination  of  alternative  workload 
distribution  plans  in  terms  of  effectiveness 
and  cost. 

The  development  of  new  systems  to  provide 
management  the  needed  visibility  at  all  levels 
is  essential  and  is  an  item  of  high  priority.  It 
also  takes  time.  In  the  case  of  an  organization 
as  large  as  DoD,  implementation  can  extend 
over  several  years. 

No  one  doubts  that  the  aircraft,  ships,  and 
other  weapons  acquired  by  DoD  in  the  past  15 
to  20  years  are  substantially  different  from 
earlier  versions.  The  introduction  of  such  new 
developments  as  the  gas  turbine  engine,  nuclear 
power,  vastly  expanded  application  of  electron- 
ics, longer  range  and  higher  speeds  for  air- 
craft, and  the  improved  ability  to  move  equip- 
ment by  air  indicated  that  examination  of  the 
equipment  maintenance  base  would  reveal 
significant  potential  for  savings.  This  was  par- 
ticularly significant  in  view  of  the  high  invest- 
ment required  to  establish  modern  maintenance 
capabilities,  particularly  at  depot  level. 

Studies  by  OSD,  the  Joint  Logistics  Com- 
manders, and  the  individual  military  depart- 
ments have  resulted  in  savings  by  consolidating 
maintenance  facilities  within  military  depart- 
ments, consolidating  maintenance  workloads 
across  services  through  the  use  of  interservice 
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support  agreements  or  single  manager  assign- 
ments, and  using  contractor  support  where  this 
proved  cost-effective. 

As  a result  of  these  activities,  the  depot  main- 
tenance complex  today  is  significantly  different 
from  that  which  existed  15  years  ago.  In  that 
time  the  Army  has  discontinued  depot  main- 
tenance activities  at  25  locations  in  the  United 
States  and  consolidated  workloads  into  8 loca- 
tions for  greater  efficiency.  The  Navy  has  closed 
3 naval  shipyards  and  a naval  air  rework  fa- 
cility, while  the  Air  Force  closed  3 aeronautical 
depots  in  the  1960’s.  Consolidation  of  work- 
loads permitted  concentration  of  new  invest- 
ments in  modern,  efficient  equipment  and  facili- 
ties to  support  increasingly  complex  weapon 
systems. 

A unique  approach  to  the  consolidation  of 
depot  workloads  within  a military  service  was 
implemented  by  the  Air  Force  in  1973  and  1974. 
Component  workloads  were  identified  with  the 
technology  represented  and  the  skills  and 
equipment  required  to  repair  them.  In  most 
cases,  a single  repair  capability  was  then  estab- 
lished for  each  technology  at  one  of  the  six  Air 
Force  depot  repair  activities.  These  were  desig- 
nated as  technology  repair  centers.  With  few 
exceptions,  all  work  for  repair  of  components 
was  then  concentrated  at  the  designated  TRC 
to  obtain  the  benefits  of  volume.  The  Air  Force 
has  identified  annual  savings  of  over  $13  million 
from  application  of  the  TRC  concept. 

Interservice  Support 

Other  consolidations  involve  the  use  of  inter- 
service support.  Interservicing,  where  one  mili- 
tary service  accomplishes  work  for  another,  is 
much  more  common  today  than  in  years  past. 
Through  interservicing,  the  Air  Force  now 
provides  depot  overhaul  for  both  its  own  and 
the  Navy’s  TF-41  engines  used  in  the  A-7 


aircraft.  The  Navy  will  overhaul  versions  of 
the  TF-34  engine  applicable  to  the  Navy  S-3A 
and  to  the  Air  Force  A-10  aircraft. 

The  Joint  Logistics  Commanders  have  also 
been  coordinating  an  extensive  review  of  exist- 
ing workloads,  and  a number  of  additional  in- 
terservice support  agreements  have  resulted. 
However,  the  major  opportunity  for  inter- 
service support  lies  with  new  systems  being 
introduced  into  the  inventory.  To  meet  this 
challenge,  the  Joint  Logistics  Commanders  have 
agreed  to  establish  a small,  joint  activity  to 
review  the  depot  maintenance  requirements  of 
these  new  weapons  and  assure  maximum  use  of 
interservice  support. 

Another  promising  area  is  the  use  of  total 
contractor  support  for  selected  aircraft.  This 
is  particularly  applicable  to  training  aircraft. 
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which  normally  are  not  deployed.  Currently 
contracts  are  in  existence  for  the  C-9  aircraft, 
a medical  evacuation  version  of  the  DC-9,  and 
the  T-43A,  a navigator  training  version  of  the 
Boeing  737.  Experience  with  these  aircraft 
trends  will  assist  in  decisions  on  the  future  use 
of  this  alternative. 

One  area  of  improved  maintenance  perform- 
ance has  had  the  added  benefit  of  reducing 
demand.  The  introduction  of  automated  test 
equipment,  nondestructive  testing,  and  better 
production  control  systems  are  examples.  These 
techniques  confer  a twofold  benefit;  they  not 
only  improve  performance  efficiency,  but  often 
eliminate  the  need  for  some  tasks  to  be  per- 
formed at  all. 

Few  of  these  improvements  were  inexpen- 
sive. The  automated  equipment,  which  gener- 
ally has  a high  acquisition  cost,  forced  a situa- 
tion of  spending  more  now  to  reduce  costs  later. 
Nondestructive  testing  also  often  requires  an 
initial  investment. 

Production  control  system  improvements  in- 
cluded the  controversial  innovation  of  removing 
maintenance  from  the  control  of  the  operator 
and  centralizing  it  under  a maintenance-ori- 
ented manager.  Although  at  first  the  benefits 
seemed  doubtful,  centralized  control  of  main- 
tenance has  improved  readiness  and  reduced 
cost  in  many  components  of  DoD. 

Another  trend  involves  increased  use  of  com- 
puter programs  to  forecast  workloads  and  per- 
sonnel and  resource  requirements,  and  to  match 
capabilities  to  scenarios.  The  computer  pro- 
grams simplify  the  problem  of  forecasting  the 
impact  of  a change  in  the  variables  affecting 
maintenance  capability. 

Keeping  Objective  In  Sight 

In  an  area  such  as  equipment  maintenance, 
which  is  critical  to  readiness  and  which  offers 
a continuum  of  opportunities  to  improve  both 
technical  and  production  performance  while 
reducing  costs,  there  is  always  a risk  that 
managers  will  redouble  their  efforts  but  lose 
sight  of  the  objective.  The  objective  is  readi- 
ness at  least  cost.  If  the  equipment  is  not  main- 
tained in  a ready  state,  then  the  equipment  is 
of  little  value.  The  “least  cost”  part  of  the 
objective  must  hold  equal  weight  with,  but  not 
overshadow,  readiness. 

In  peacetime,  it  is  easy  to  think  of  mainte- 


nance as  purely  a business  and  to  search  for 
the  most  cost-effective  means  of  achieving 
peacetime  goals.  This  is  generally  a sound  ap- 
proach, so  long  as  maintenance  does  not  become 
so  cost-effective  that  it  cannot  expand  and 
flex  with  the  wartime  requirement.  Current 
actions  within  the  Department  of  Defense  are 
designed  to  ensure  that  wartime  readiness  is 
retained  as  the  primary  objective.  The  annual 
planning  and  programming  guidance  officially 
states  this  requirement  to  the  service  planners. 

Additionally,  DoD  maintenance  policy  related 
to  the  use  of  contractor  and  organic  facilities 
as  addressed  in  DoD  Directive  4151.1  is  cur- 
rently being  reviewed  to  eliminate  any  doubt 
of  the  importance  of  readiness.  Simply  stated, 
the  policy  requires  peacetime  readiness  sup- 
port with  the  capability  to  expand  to  meet  the 
wartime  requirement,  and  to  meet  these  criteria 
at  the  least  total  cost. 

The  Department  of  Defense  and  the  military 
departments  individually  and  jointly  are  ex- 
ploring every  opportunity  to  improve  the  man- 
agement of  equipment  maintenance.  It  is  im- 
portant that  these  efforts  continue  to  assure 
that  we  can  afford  to  operate  the  equipment  we 
own.  DMJ 
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Tracking  the  Costs  of  Depot  Maintenance 


The  new  depot  maintenance  cost  accounting  system  cuts  across 
appropriation  accounts  and  collects  maintenance-related  costs 
regardless  of  how  the  costs  are  financed. 


Historically,  there  has  been  a 
lack  of  capability  to  ascertain 
accurately  the  total  costs  in- 
volved with  the  equipment  main- 
tenance function.  Difficulties  be- 
come more  pronounced  when  an 
attempt  is  made  to  determine  the 
cost  of  maintaining  particular 
weapon  systems.  Even  at  the 
depot  level,  where  maintenance 
costs  are  more  visible  than  at 
the  organizational  and  inter- 
mediate levels,  there  has  been 
considerable  difficulty  in  deter- 
mining costs  and  in  attempting 
to  compare  the  costs  of  different 
activities  performing  similar 
work  on  the  same  types  of  items. 

In  the  past,  when  cost  data 
was  required,  special  studies 
were  conducted  because  there 
was  no  reliable  system  which 
routinely  collected  the  total  cost 
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of  the  maintenance  function 
identified  to  the  weapon  system 
supported.  These  studies  often 
produced  inconclusive  results  be- 
cause there  was  no  auditable 
system  covering  all  aspects  of 
the  maintenance  function  from 
which  to  extract  source  data. 

It  would  be  rare  indeed  to  find 
a commercial  concern  where 
management  does  not  know,  at 
least  to  some  reasonable  approxi- 
mation, what  it  costs  to  produce 
the  products  or  services  which 
provide  the  lifeblood  of  the  orga- 
nization. Why,  then,  does  the 
Department  of  Defense  not  know 
routinely  what  it  spends  in 
carrying  out  the  maintenance 
function,  particularly  at  the  de- 
pot level?  The  question  cannot 
be  answered  merely  by  noting 
the  absence  of  a profit  motive. 
Other  factors  must  be  considered 
to  appreciate  why  cost  deter- 
minations have  been  so  elusive. 
There  are  two  major  difficulties 
involved ; 


• The  problem  of  accounting 
for  product  or  functional  costs 
when  such  costs  are  financed 
through  a number  of  different 
appropriation  accounts. 

• The  lack  of  comparability  in 
the  treatment  of  costs  between 
installations  of  different  military 
departments  or  even  among  in- 
stallations within  a single  de- 
partment. 

Funding 

Like  other  federal  agencies 
the  Department  of  Defense 
receives  its  funds  from  Con- 
gress, which  authorizes  DoD  to 
obligate  funds  held  by  the  Treas- 
ury through  the  passage  of  pub- 
lic laws  known  as  appropriation 
acts.  The  basic  funding  unit  is 
the  appropriation  account,  which 
is  an  allocation  of  money  that 
can  be  spent  only  for  a specified 
purpose  under  the  law.  The  fidu- 
ciary accounting  system,  there- 
fore, tracks  funds  by  appropria- 
tion account. 
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No  single  appropriation  ac- 
count totally  finances  the  main- 
tenance functions.  Civilian  per- 
sonnel salaries  and  consumable 
material  involved  in  the  main- 
tenance effort,  for  example,  are 
generally  funded  from  operation 
and  maintenance  accounts.  Mili- 
tary personnel  accounts  pay  the 
salaries  of  military  personnel; 
procurement  accounts  provide 
for  the  cost  of  centrally  man- 
aged and  procured  material  and 
industrial  plant  equipment;  and 
military  construction  accounts 
fund  the  cost  of  erecting  main- 
tenance facilities.  Hence,  if  the 
costs  of  maintaining  weapon 
systems  are  to  be  captured 
routinely,  it  must  be  through  a 
system  that  crosses  a number  of 
appropriation  accounts  and  col- 
lects maintenance-related  costs 
regardless  of  how  such  costs  are 
financed. 

Lack  of  Comparability 

In  addition  to  the  problem  of 


determining  the  cost  of  a prod- 
uct or  function  financed  through 
multifunding  sources,  there  has 
also  been  difficulty  in  comparing 
costs  between  installations  be- 
cause of  a lack  of  uniform  treat- 
ment of  costs.  A 1971  General 
Accounting  Office  audit  report 
on  depot  maintenance  cost  ac- 
counting revealed  that  cost  ac- 
counting practices  varied  so 
widely  among  services  and  even 
among  activities  within  a single 
service  that  no  meaningful  com- 
parisons of  activities  perform- 
ing similar  work  could  be  made.^ 
Some  of  the  inconsistencies 
noted  by  GAO  were: 

• The  parameters  of  mainte- 
nance were  not  defined  con- 
sistently among  services  or 
among  depot  maintenance  activ- 
ities within  a single  service.  As 
an  example,  some  activities  con- 
sidered preservation,  packing, 
depreservation,  and  unpacking 
part  of  the  maintenance  process, 
whereas  others  did  not. 

• Repairable  components  (also 
called  exchange  material)  used 
in  the  overhaul  or  repair  of  end 
items  were  costed  by  different 
methods  and  at  varying  amounts 
between  the  services. 

• Indirect  expenses  were  not 
consistently  categorized  between 
the  services. 

Basic  System  Differences 

The  Army  and  Navy  use  a 
job  order  cost  accounting  system 
under  which  direct  material,  di- 
rect labor,  other  direct  costs, 
and  a calculated  share  of  over- 
head are  charged  to  a unit  or 
quantity  of  units  which  flow 
through  the  maintenance  proc- 
ess as  a continuously  identifiable 
unit  or  group  of  units.  Job 
order  cost  accounting  systems 
are  generally  used  in  job  shop- 
type  operations. 


The  Air  Force,  which  is  con- 
verting to  a job  order  cost  ac- 
counting system,  currently  uses 
a standard  process  cost  account- 
ing system.  This  system  is  gen- 
erally used  in  industrial  organi- 
zations where  each  department 
or  cost  center  produces  a single 
product  or  a limited  number  of 
products. 

In  the  Air  Force  system, 
actual  costs  are  accumulated  by 
organization  (resource  control 
center)  rather  than  product. 
Labor  costs  are  accumulated  at 
resource  control  centers  and 
compared  periodically  with 
standard  costs  for  the  tasks 
completed  to  determine  the  effi- 
ciency ratio  for  the  resource 
control  centers.  The  labor  hours 
required  to  repair  an  item  are 
computed  by  adjusting  the  pre- 
determined labor  standard 
through  the  application  of  an 
efficiency  factor.  Therefore,  the 
validity  of  maintenance  costs 
computed  under  this  system  is 
largely  dependent  upon  the  accu- 
racy of  the  standards  and  the 
validity  of  the  assumption  that 
there  is  equal  efficiency  across 
all  workloads  within  a resource 
control  center.  Such  a center  can 
involve  well  over  100  persons 
and  many  different  operations 
and  standards. 

Toward  a Uniform  System 

There  have  been  attempts  to 
establish  a uniform  cost  collec- 
tion system  for  depot  mainte- 
nance activities  since  1963,  when 
DoD  Instructions  7220.14,  “Uni- 
form Cost  Accounting  for  Depot 


‘ General  Accounting  Office,  Comp- 
troller General’s  Report  to  the  Con- 
gress, “Potential  for  Improvements  in 
Department  of  Defense  Maintenance 
Activities  Through  Better  Cost  Ac- 
counting Systems”  (B-159797),  Wash- 
ington, DC,  February  2,  1971, 
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Maintenance,”  and  7720.9,  “De- 
pot Maintenance  Production  Re- 
port,” were  issued.  In  1968, 
both  were  consolidated  in  DoD 
Instruction  7220.29,  “Uniform 
Depot  Maintenance  Cost  Ac- 
counting and  Production  Report- 
ing System,”  issued  jointly  by 
the  Assistant  Secretary  of  De- 
fense (Comptroller)  and  Assist- 
ant Secretary  of  Defense  (In- 
stallations & Logistics).  The 
primary  objective  was  to  ac- 
count for  all  maintenance  costs 
regardless  of  the  method  of  fi- 
nancing and  to  identify  mainte- 
nance costs  to  the  weapon  sys- 
tems supported. 

There  were  three  fundamental 
reasons  for  the  inconsistent  and 
questionable  costing  practices 
that  existed  despite  the  instruc- 
tions cited  in  the  preceding 
paragraph : 

• Due  to  a lack  of  specificity 
in  the  DoD  instruction,  many 
costing  practices  were  not  cov- 
ered, and  those  that  were  cov- 
ered were  subject  to  varying 
interpretations. 

• There  was  not  adequate 
enforcement  of  the  policies  or 
practices  that  were  enunciated 
in  the  instructions. 

• The  prescribed  systems  were 
not  integrated  with  a controlled 
accounting  system. 


''Depot  maintenance 
has  been  estimated  to 
be  about  one-third  of 
the  total  maintenance 
effort." 


The  GAO  report  previously  men- 
tioned noted  the  first  two  rea- 
sons and  recommended  that  the 
Secretary  of  Defense  issue  in- 
structions that  would  ensure 
that  cost  accounting  systems 
provide  complete,  comparable, 
and  accurate  information  on  the 


operation  and  accomplishment 
of  depot  maintenance. 

The  Act  of  1950 

The  Budget  and  Accounting 
Procedures  Act  of  1950  requires 
that  the  accounting  systems  of 
federal  agencies  conform  to  the 
accounting  principles,  standards, 
and  related  requirements  pre- 
scribed by  the  Comptroller  Gen- 
eral (the  chief  executive  of  the 
GAO).  In  compliance  with  this 
requirement,  the  Assistant  Sec- 
retary of  Defense  (Comptrol- 
ler) submitted  DoD  Instruction 
7220.29  to  GAO  for  approval  of 
the  accounting  principles  and 
standards  contained  therein.  Af- 
ter an  extensive  review  of  the 
instruction  and  of  actual  proce- 
dures at  various  Army,  Navy, 
and  Air  Force  depot  mainte- 
nance activities,  GAO  sent  a 
letter  to  the  Secretary  of  De- 
fense withholding  approval  of 
the  accounting  principles  and 
standards  in  the  instruction 
primarily  because  the  system 
was  not  integrated  with  a con- 
trolled accounting  system  and 
therefore  lacked  assurance  of 
data  reliability.^ 

The  Handbook 

In  November  1972,  the  Assist- 
ant Secretary  of  Defense  (I&L) 
formalized  a joint  logistics  com- 
manders’ panel  to  create  a depot 
maintenance  cost  accounting 
manual  which  would  provide 
more  definitive  instructions  and 
be  integrated  with  a controlled 
accounting  system,  thereby  in- 
creasing the  comparability  and 
validity  of  cost  and  production 
data.  The  JLC  panel  surveyed 
numerous  depot  maintenance 
activities,  noted  various  incon- 
sistent costing  practices,  and 
recommended  detailed  uniform 


costing  guidance.  It  was  pri- 
marily this  effort  that  led  to  the 
publication,  in  October  1975,  of 
the  “Department  of  Defense  De- 
pot Maintenance  Cost  and  Main- 
tenance Support  Accounting  and 
Production  Reporting  Hand- 
book.” 


"Why,  then,  does  the 
Department  of  Defense 
not  know  routinely 
what  it  spends  in  carry- 
ing out  the  mainte- 
nance function,  partic- 
ularly at  the  depot 
level?" 


In  August  1975,  the  Deputy 
Secretary  of  Defense  directed 
that  the  implementation  of  the 
handbook  (then  in  draft  form) 
be  expedited  through  pilot  in- 
stallations at  selected  activities. 
He  also  established  a working 
group  to  provide  assistance  in 
developing  individual  service 
implementation  plans  and  to 
monitor  the  pilot  installations. 
The  working  group  identified  a 
number  of  problem  areas  which 
were  taken  into  consideration  in 
the  official  issuance  of  the  hand- 
book and  in  the  first  change 
made  to  it. 

The  uniform  depot  mainte- 
nance cost  accounting  system 
prescribed  by  the  handbook  was 
implemented  at  all  Army,  Navy, 
and  Marine  Corps  depot  main- 
tenance activities  on  October  1, 
1976.  The  Air  Force  has  experi- 
enced difficulties  in  converting 
to  an  adequate  job  order  cost 
accounting  system  and  plans  full 


“ General  Accounting  Office,  Letter 
from  Daniel  Borth,  Deputy  Director, 
to  the  Secretary  of  Defense,  Atten- 
tion: Assistant  Secretary  of  Defense 
(Comptroller),  dated  Janwary  21, 
1971. 
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implementation  by  October  1979. 

The  principal  objective  of  the 
handbook  is  to  establish  a uni- 
form cost  accounting  system  for 
use  in  accumulating  the  costs 
(regardless  of  how  such  costs 
are  financed)  of  depot  mainte- 
nance activities  as  they  relate 
to  the  items  maintained  and 
weapon  systems  supported.  The 
handbook  does  two  important 
things  that  have  not  been  done 
previously : 

• It  requires  that  the  system, 
which  spans  several  funding 
sources,  be  controlled  by  a 
double-entry,  accrual-based  gen- 
eral ledger  accounting  system. 

• It  prescribes  more  specific 
and  detailed  accounting  criteria 
than  any  previously  issued  DoD 
guidance  regarding  depot  main- 
tenance costing. 

The  following  are  examples  of 
detailed  handbook  guidance  ad- 
dressed to  the  correction  of  spe- 
cific deficiencies : 

• The  parameters  of  depot 
maintenance  costing  are  pre- 
sented to  achieve  uniformity  in 
determining  what  will  be  in- 
cluded in  depot  maintenance 
product  costs  in  a maintenance/ 
supply  environment. 

• The  average  cost  to  repair 
is  defined  as  the  costs  reported 
for  exchange  material  mainte- 
nance in  the  work  performance 
categories  “overhaul”  and  “re- 
pair.” 


''With  the  implementa- 
tion of  the  handbook 
at  Army,  Navy  and 
Marine  Corps  activities 
in  FY  77,  a significant 
step  has  been  taken  in 
obtaining  cost  visibility 
at  the  depot  level." 


• More  precise  definitions  for 


direct  and  indirect  cost  elements 
are  provided  than  were  pre- 
sented in  the  previous  edition  of 
DoD  Instruction  7220.29. 

The  Data  Bank 

The  handbook  requires  each 
military  department  to  main- 
tain, in  a central  location,  a 
magnetic  tape  prepared  in  ac- 
cordance with  the  magnetic  tape 
layout  and  instruction  it  pro- 
vides; to  update  the  tape  quar- 
terly on  a cumulative  basis ; and 
to  submit  it  to  DoD  at  the  end 
of  each  fiscal  year.  Since  the 
system  was  initially  imple- 
mented for  fiscal  year  1977,  the 
first  tape  will  be  submitted  fol- 
lowing the  end  of  this  fiscal  year. 
The  magnetic  tape  will  identify 
each  system,  subsystem,  or  com- 
ponent item  worked  on  as  a pro- 
grammed depot  maintenance 
workload;  the  activity  perform- 
ing the  work;  the  customer  for 
whom  the  work  was  performed ; 
and  the  weapon  or  support  sys- 
tem which  the  item  supports. 

The  depot  maintenance  costs 
are  categorized  into  the  basic 
cost  elements:  direct  labor,  di- 
rect material,  other  direct  costs, 
production  overhead,  and  gen- 
eral and  administrative  expense. 
There  are  some  special  cost  ele- 
ments to  accommodate  special 
cases ; for  example,  a direct 
material  cost  element  designated 
“government-furnished  mate- 
rial” allows  separate  identifica- 
tion of  material  furnished  by 
the  government  to  contractors. 
All  of  the  data  are  categorized 
both  by  the  nature  of  the  work 
performed  and  the  type  of  hard- 
ware the  work  is  performed 
upon.  The  type  of  work  is  repre- 
sented by  the  work  performance 
category  such  as  overhaul,  re- 
pair, modification,  and  so  forth. 
The  hardware  the  work  is  per- 
formed upon  is  described  by 


the  work  breakdown  structure. 

The  data  bank  contains  cer- 
tain costs  not  universally  con- 
sidered maintenance  costs;  for 
example,  the  cost  of  modification 
kits  as  well  as  the  cost  of  labor 
to  install  the  kits  is  included. 


"The  depot  mainte- 
nance costs  are  cate- 
gorized into  the  basic 
cost  elements:  direct 

labor,  direct  material, 
other  direct  costs,  pro- 
duction overhead,  and 
general  and  adminis- 
trative expense." 


The  DoD  acquisition  community 
considers  the  labor  costs  in- 
curred at  DoD-owned  and  -oper- 
ated depot  maintenance  activi- 
ties as  maintenance  costs,  but 
the  costs  of  the  modification  kits 
as  investment  costs. 

The  cost  elements  of  the  data 
bank  were  designed  to  accommo- 
date various  users  of  the  data. 
The  establishment  of  a separate, 
distinct,  direct  material  cost  ele- 
ment for  the  cost  of  modification 
kits  allows  users  of  the  data  to 
extract  those  costs,  if  desired. 
It  also  allows  those  within  the 
acquisition  community  with  re- 
sponsibility for  modification 
management  to  see  readily  the 
cost  of  modifications  put  in  place 
in  a given  year  by  weapon  sys- 
tem or  subsystem,  service,  and 
individual  activity. 

The  chief  advantages  of  the 
data  bank  required  under  the 
handbook’s  system  over  the  one 
established  under  the  1968  ver- 
sion of  DoD  Instruction  7220.29 
are: 

• The  data  contained  in  the 
new  data  bank  will  be  more  com- 
plete, accurate,  and  comparable 
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among  all  depot  maintenance 
activities. 

• Total  costs  will  be  sub- 
divided into  funded  and  un- 
funded categories,  thereby  mak- 
ing the  data  more  useful  in  the 
budgetary  process. 

• Some  additional  cost  ele- 
ments, such  as  the  one  for  cost 
of  modification  kits,  have  been 
added. 

Using  the  Data  Bank 

When  the  data  bank  emerges 
as  a reality  at  the  end  of  FY  77, 
it  will  become  the  source  for  his- 
torical depot  maintenance  cost 
information  used  in  meeting  in- 
formational needs  of  various 
managers  engaged  in  all  phases 
of  a weapon  system’s  life  cycle. 
As  the  need  for  cost  and  produc- 
tion information  arises  relating 
to  particular  problems,  there  will 
be  a reliable  data  bank  from 
which  information  may  be 
readily  obtained.  On  a routine 
basis,  summaries  may  be  com- 
piled to  meet  gross  informa- 
tional needs  of  various  manage- 
ment levels  in  the  form  of 
periodic  reports.  Also,  exception 
reporting  may  be  established  on 
a routine  basis. 


''Historically,  there  has 
been  a lack  of  capa- 
bility to  ascertain  accu- 
rately the  total  costs 
involved  with  the 
equipment  mainte- 
nance function." 


The  uses  of  the  information 
gained  under  this  system  to 
managers  involved  with  the 
maintenance  function  are  ob- 
vious. Comparisons  between  or- 
ganic and  contractor  mainte- 
nance accomplishment,  in-house 


activities  of  different  services 
or  even  within  the  same  service, 
and  repair  costs  versus  replace- 
ment costs  will  become  viable 
without  the  initiation  of  special 
studies.  An  example  of  a rou- 
tinely producible  exception  re- 
port is  the  identification  of  items 
repaired  at  two  or  more  depot 
maintenance  activities  and  the 
appropriate  cost  data  involved. 


"The  uses  of  the  infor- 
mation gained  under 
this  system  to  man- 
agers involved  with  the 
maintenance  function 
are  obvious." 


This  will  allow  cost  comparisons 
between  activities  performing 
similar  work  and  identify  cases 
to  be  examined  for  possible  du- 
plication of  effort  and  facilities. 
There  will  always  be  cost  vari- 
ances among  activities ; but 
those  variances,  under  the  uni- 
form system  prescribed  by  the 
handbook,  should  be  due  to  dif- 
ferences such  as  work  specifica- 
tions, efficiency,  or  plant  layout 
— not  to  differences  in  the  way 
costs  are  accounted  for. 

Perhaps  less  obvious  is  the 
value  of  the  data  to  persons  out- 
side the  maintenance  area. 
Selected  data  from  this  data 
bank  can  make  a significant  con- 
tribution to  the  knowledge  and 
planning  of  those  engaged  in  re- 
search and  development  and  ac- 
quisition. Although  historical, 
the  data  bank  will  be  of  con- 
siderable value  to  the  process  of 
projecting  future  maintenance 
requirements  of  new  weapon 
systems  under  development.  As 
an  example,  a program  manager 
developing  an  integrated  logistic 
support  plan  for  a new  weapon 
system  containing  various  elec- 


tronic subsystems  already  in  use 
in  existing  weapon  systems  will 
be  able  to  tap  into  the  data  bank 
and  ascertain  where  the  depot 
maintenance  of  these  compo- 
nents is  presently  being  accom- 
plished, not  only  in  his  own 
service  but  in  the  other  services 
and  commercially  as  well,  and 
what  it  costs  at  each  place. 

A Concluding  Note 

With  the  implementation  of 
the  handbook  at  Army,  Navy, 
and  Marine  Corps  activities  in 
FY  77,  a significant  step  has 
been  taken  in  obtaining  cost  visi- 
bility at  the  depot  level.  It  should 
be  noted,  however,  that  depot 
maintenance  cost  and  production 
data  alone  do  not  portray  a com- 
plete picture  of  weapon  systems 
maintenance.  The  shifting  of  the 
maintenance  workload  between 
levels  of  maintenance  alters  that 
picture.  Depot  maintenance  has 
been  estimated  to  be  about  one- 
third  of  the  total  maintenance 
effort. 

The  next  challenge  will  be  the 
development  of  methods  to  eco- 
nomically provide  visibility  of 
maintenance  costs  below  the  de- 
pot level  regardless  of  the  meth- 
od of  financing  such  costs  and 
identified  to  the  weapon  system 
supported. 
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The  Analytical  Maintenance  Program: 
No  More 

“Maintenance  As  Usual” 
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During  AMP's  earliest  phase,  the  Navy  learned  how  to  adapt  the 
commercial  version  of  MSG-2  to  Navy  aircraft  and  operating 
environments;  now  some  very  promising  results  are  materializing. 


In  1972  the  Naval  Air  Systems  Command  ini- 
tiated the  Analytical  Maintenance  Program  to 
improve  its  capability  to  define,  justify,  and  ex- 
ecute the  most  efficient  maintenance  programs 
possible  for  sophisticated  aircraft  weapon  sys- 
tems. NAVAIR  realized,  as  had  the  airline 
industry  a few  years  earlier,  that  the  cost  of 
“maintenance  as  usual”  on  new  as  well  as 
planned  aircraft  was  prohibitive.  The  airline 
industry’s  and  NAVAIR’s  solution  to  this  prob- 
lem was  to  reconsider  the  fundamental  reasons 
for  performing  maintenance  on  aircraft. 

This  reexamination  led  to  the  Department  of 
Defense’s  Reliability-Centered  Maintenance 
philosophy,  which  improves  on  previous  main- 
tenance program  development  procedures  by 
putting  the  relationship  between  maintenance 
and  safety  into  proper  perspective.  For  in- 
stance, RCM  acknowledges  that  maintenance 
per  se  can  maintain  levels  of  design  reliability, 
but  it  cannot  improve  these  levels.  The  philoso- 
phy also  recognizes  that  failures  can  occur  for 
which  there  exist  no  effective  preventive  main- 
tenance tasks,  and  because  the  defects  do  not 
affect  aircraft  safety,  such  maintenance  has  no 
value.  This  selection  logic  leads  to  the  accept- 
ance of  only  those  maintenance  tasks  wherein 
inherent  design  reliability  can  be  maintained 
and  positive  impact  on  safety  or  economics  can 
be  demonstrated. 

The  principal  benefits  of  the  Analytical 
Maintenance  Program  include  increases  in 
maintenance  program  efficiency,  minimization 


by  Rear  Adm.  Cyril  T.  Faulders,  Jr.,  USN 
Assistant  Commander  for  Logistics/Fleet  Support 
Naval  Air  Systems  Command 


of  aircraft  downtime  for  maintenance,  and 
completely  auditable  justification  for  mainte- 
nance program  content.  To  successfully  attain 
these  objectives,  AMP  contains  provisions  for 
implementing  and  sustaining  the  following : 

• A formally  structured  decision  logic  which 
examines  the  entire  aircraft  weapon  system  to 
determine  its  maintenance  requirements. 

• A clearly  documented  data  package  applied 
to  the  aircraft  as  well  as  each  maintenance 
requirement  to  enable  justification  of  the  main- 
tenance strategy. 

• A disciplined  process  which  ensures  that 
justified  maintenance  requirements  are  effi- 
ciently performed  by  the  appropriate  level  of 
maintenance  (organizational,  intermediate,  or 
depot). 

• A service  feedback,  analysis,  and  correc- 
tive action  capability  to  monitor  the  effective- 
ness of  the  maintenance  program,  to  investigate 
and  solve  reported  equipment  problems,  and  to 
capture  specific  resource  savings. 

AMP's  Evolution 

AMP  evolved  in  mid-1972  with  the  issuance 
of  a contract  to  the  Lockheed  California  Com- 
pany to  apply  the  MSG-2  planning  document 
decision  logic,  which  was  first  published  by  the 
Maintenance  Steering  Group  of  the  Air  Trans- 
port Association  and  the  Aerospace  Manufac- 
turers Associations,  to  the  maintenance  pro- 
gram design  for  the  S-3A  aircraft.  This  was 
followed  by  another  contract  with  Lockheed  for 
the  P-3  aircraft.  The  S-3A  effort  was  to 
demonstrate  that  MSG-2  procedures  could  be 
applied  to  a new  procurement  naval  aircraft; 
the  P-3  effort  was  to  determine  if  the  process 
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could  be  back-fitted  to  an  in-service  naval  air- 
craft. 

To  meet  the  objectives  of  the  program,  it  was 
decided  to  establish  a three-phase  structure  of 
analysis,  implementation,  and  sustainment.  The 
analyzing  phase  involves  the  application  of  the 
MSG-2  decision  logic  to  the  aircraft  and  the 
documentation  of  the  resultant  maintenance 
requirements.  The  implementing  phase  includes 
all  efforts  which  package  and  publish  the  docu- 
mentation for  the  total  scheduled  maintenance 
program  for  execution  by  the  three  levels  of 
maintenance.  Included  in  this  phase  is  a sizable 
change  in  the  depot  work  flow  and  process 
operation  instructions.  The  sustaining  phase 
involves  all  efforts  to  monitor  service  opera- 
tions and  adjust  the  maintenance  program  as 
necessary.  This  phase  begins  with  the  initial 
implementation  of  the  “new”  maintenance  pro- 


gram and  continues  until  the  aircraft  is  re- 
moved from  the  inventory. 

Transition  to  In-House 

The  early  tasks  in  AMP,  as  in  the  cases  of 
the  S-3A  and  P-3  aircraft,  were  intended  to 
determine  feasibility  and  to  enable  in-house 
Navy  engineers  and  technicians  to  learn  the 
process.  The  Navy’s  objective  was  to  transition 
as  quickly  as  possible  from  dependence  on  con- 
tractors to  reliance  on  in-house  engineering  and 
maintenance  activities.  Attainment  of  this  goal 
was  essential  to  ensure  that  the  Reliability- 
Centered  Maintenance  philosophy  was  “firmly 
planted.”  If  Navy  people  could  not  perform 
the  analysis,  how  could  they  be  expected  to 
effectively  sustain  the  resultant  program? 

Intensive  training  to  expose  Navy  engineers, 
technicians,  and  analysts  at  all  maintenance 
levels  to  the  RCM  philosophy  was  initiated 
primarily  in-house  by  the  Naval  Aviation  In- 
tegrated Logistic  Support  Center,  although 
some  limited  training  was  contracted  commer- 
cially. Orientation  and  indoctrination  was  pro- 
vided for  military  and  civilian  management 
personnel  from  Chief  of  Naval  Operations, 
Chief  of  Naval  Material,  NAVAIR,  air-type 
commanders,  fleet  staffs,  and  Naval  Air  Rework 
Facilities  (see  Figure  1 on  p.  18  for  specific 
responsibilities). 

During  the  early  phase  the  Navy  learned  not 
only  how  to  adapt  the  commercial  version  of 
MSG-2  to  Navy  aircraft  and  operating  envi- 


AMP  helps  to  reduce  aircraft  downtime  for  maintenance  at  sea. 
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Figure  1.  Responsibilities  of  Principal  Navy 
Commands  and  Field  Activities  Having  a 
Role  in  AMP 

Chief  of  Naval  Operations 

• Provides  maintenance  program  policy  and 
direction 

Commander,  NAVAIR 

• Coordinates  AMP 

• Exercises  management  controls 

• Authorizes  program  funding 

Atlantic  and  Pacific  Representatives,  NAVAIR 

• Monitor  workload  and  expenditures  at  each 
assigned  Naval  Air  Rework  Facility 

• Conduct  periodic  reviews  of  technical  progress 
at  each  assigned  Navy  depot 

Naval  Air  Rework  Facilities 

• Perform  initial  analysis  phase  on  assigned 
aircraft  and  equipment 

• Coordinate  analysis  and  requirements  with 
alternate  Cognizant  Field  Activities 

• Review  maintenance  requirements  based  upon 
analysis 

• Update  and  publish  revised  scheduled  mainte- 
nance requirements  to  all  maintenance  levels 

• Execute  depot-level  maintenance  requirements 
on  assigned  aircraft  and  equipment 

• Perform  sustaining-phase  actions  to  monitor 
and  update  program  as  required 

Fleet  Maintenance  Activities 

• Execute  organizational-  and  intermediate-level 
maintenance  requirements 

• Provide  feedback  data  via  the  3M  Maintenance 
Data  Collection  System 

• Identify  in-service  equipment  and  logistic 
problems 

Naval  Aviation  Integrated  Logistic  Support  Center 

• Provide  engineering  and  technical  services  with 
respect  to: 

- MSG-2  analysis  process 

- 3M  maintenance  data  analysis  and  computer 
application  programs  and  network 

- Initial  MSG-2  training 

- Technical  content  and  update  of  NA-00-25- 
400  program  manual 


ronments,  but  also  of  the  differences  that  exist 
when  applying  the  decision  logic  to  a new  air- 
craft versus  an  in-service  one.  In  the  new  air- 
craft case,  a number  of  potentially  expensive 
scheduled  maintenance  requirements  can  be 
avoided  by  properly  designing  the  hardware. 
For  in-service  aircraft  this  is  not  as  readily 


accomplished,  and  sometimes  the  only  alterna- 
tive is  to  spend  scheduled  maintenance  re- 
sources because  of  the  scarcity  of  funds  for 
design  modification. 

The  Navy  version  of  MSG-2  for  in-service 
aircraft,  which  reflects  both  early  experience 
in  the  program  and  the  inputs  of  in-house  engi- 
neering people,  has  been  published  as  NAVAIR 
Management  Manual  NA-00-25-400.  In  new 
procurement  areas  such  as  the  F-18  aircraft 
program,  whose  incorporation  of  the  RCM  phi- 
losophy should  result  in  a cost-effective  and 
well-‘justified  maintenance  program  for  that 
system,  requirements  for  MSG-2  decision  logic 
have  been  published  in  Aeronautical  Specifica- 
tion 4310. 

Some  Results  Available 

The  scope  of  AMP  coverage  today  is  quite 
extensive.  The  objective  is  to  have  all  front- 
line aircraft  operating  under  redefined  mainte- 
nance programs  by  fiscal  year  1980.  Specific 
aircraft  program  milestones  are  shown  in  Fig- 
ure 2. 

Generally,  the  results  to  date  are  favorable. 
Navy  aircraft  maintenance  requirements  are 
becoming  more  accurate,  more  definitive,  and 
traceable  back  to  documented  analysis  decisions 
and  facts.  Navy  engineers  and  technicians  have 
greatly  improved  their  technical  knowledge  of 
naval  aircraft  after  completing  the  in-depth 
engineering  analysis.  An  increased  awareness 
of  both  positive  and  negative  cost  implications 
of  maintenance  requirements  and  program  de- 
cisions exists  at  all  levels.  However,  while  the 
forecast  for  the  future  is  encouraging,  long- 
term life  cycle  effects  are  unknown  at  this 
time,  and  better  indicators  of  such  results  are 
anxiously  awaited. 

Specific  program  performance  results  and 
cost  avoidances  which  have  resulted  from  AMP 
are  available  on  a limited  basis  at  this  time. 
The  P-3  is  the  first  Navy  aircraft  for  which 
there  is  sufficient  service  experience  to  show 
actual  program  results  (see  Figures  3 and  4). 
For  the  P-3,  the  depot  rework  interval  has 
been  changed  from  36  months  to  60  months  for 
each  new  aircraft.  Depot  processing  at  the 
Naval  Air  Rework  Facility  at  Alameda,  Cali- 
fornia, has  produced  a cost-avoidance  savings 
of  2,000  man-hours  per  P-3  aircraft,  or  ap- 
proximately $3.41  million  in  FY  1976.  Further, 
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elimination  of  the  requirement  for  functional 
check  flights  after  phase  inspections  on  the  P-3 
is  producing  savings  of  about  $28,300  per 
maintenance  cycle.  Of  course,  program  results 
will  doubtless  vary  for  each  type  of  aircraft  as 
more  service  experience  is  acquired  with  addi- 
tional aircraft  types. 

A recently  completed  F-4  aircraft  program 
analysis  has  encouraged  a number  of  revisions 
to  that  maintenance  program:  the  depot  re- 
work interval  is  being  extended  from  30  to  36 
months ; the  phase  check  interval  is  being 
changed  from  60  to  80  hours;  the  maintenance 
cycle  is  being  boosted  from  360  to  480  hours; 
and  there  will  be  a net  elimination  of  13  sched- 
uled component  removals.  These  revised  main- 
tenance requirements  are  now  being  imple- 
mented Navy-wide  for  this  aircraft. 

Lessons  Learned 

The  Navy  has  learned  a number  of  lessons  in 
executing  the  Analytical  Maintenance  Pro- 
gram. Among  them : 

• Don’t  become  too  dependent  on  contractors 
to  apply  Reliability-Centered  Maintenance  to 
your  equipment.  If  your  people  don’t  under- 
stand and  support  it,  they  can’t  sustain  it. 

• If  you  use  contractors,  use  those  who  are 
in  the  aircraft  maintenance  business  rather 
than  “software”  houses  with  no  real  experi- 
ence in  aircraft  operations  and  maintenance. 

• Concentrate  training  in  the  RCM  process 
on  the  working-level  engineer  and  managers  if 
you  want  the  philosophy  to  take  hold  perma- 
nently. 

• Educate  all  levels  of  your  organization  as 
to  your  objectives. 

• Be  careful  not  to  “reinvent  the  wheel.” 
Much  of  what  you  are  now  doing  will  probably 
fit  within  the  RCM  philosophy;  all  you  have 
to  do  is  modify  and  integrate  it. 

• RCM  is  really  “new”  in  that  it  requires  a 
fundamental  change  in  the  way  we  have  his- 
torically perceived  the  concept  of  maintenance. 
For  example,  the  concept  of  condition  monitor- 
ing (fly-to-failure)  is  a basic  change  in  tradi- 
tional practice. 

• Make  sure  you  have  a system  to  trap  bene- 
fits which  result  from  the  program.  This  will 
allow  for  more  precision  and  control  over  the 
budget  building  process  and  for  the  redistribu- 
tion of  resources  within  existing  budgets. 


Figure  2.  Navy  Aircraft  Program  Milestones 
For  Implementing  AMP 


Note:  P-3,  S-3,  and  F-4  aircraft  are  currently  operating 
under  AMP. 


Figure  3.  Changes  in  P-3  Aircraft  Depot 
Maintenance  Tasks  Under  AMP 


Original  depot  specification  tasks  900 

Tasks  shifted  to  organizational 
maintenance  -501 

Recurring  tasks  eliminated  -112 

One-time,  nonrecurring  tasks 
eliminated  - 30 

Added  tasks  due  to  restructuring  -1-190 

Added  tasks  based  on  Navy  review  -i-  17 

Current  depot  specification  tasks  464 


Figure  4.  Changes  in  P-3  Aircraft  Organizational 
Maintenance  Tasks 


Tasks 

Tasks 

Before 

After 

Net 

AMP 

AMP 

Change 

Preflight/Postflight 

224 

106 

-118 

Daily 

151 

48 

-103 

Periodic 

795 

434 

-361 

Special 

151 

96 

- 55 

Total 

1,321 

684* 

-637 

*Of  these,  269  have  a decreased  inspection  frequency, 
while  22  have  an  increased  inspection  frequency. 
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The  S-3A  aircraft  incorporated  MSG-2  decision  logic  in  its  maintenance  program  design. 


AMP  is  being  revised  based  on  an  analysis  of  the  F-4  aircraft  program. 


MSG-2  procedures  were  back-fitted  to  the  in-service  P-3  aircraft. 


• Don’t  assume  that  RCM  will  automatically 
reduce  the  amount  of  money  you  spend  on  the 
scheduled  maintenance  program.  Let  the  hard- 
ware dictate  scheduled  maintenance  via  the  de- 
cision logic. 

• Emphasize  analysis  process  discipline  and 
accountability.  Don’t  be  excessively  rigid  and 
stifle  creativity  on  the  part  of  your  engineers 
and  technicians,  but  remember  the  pressure  is 
always  there  to  fall  back  into  the  “business  as 
usual”  syndrome. 

• You  must  invest  money  to  get  the  job  done 
(AMP  is  currently  programmed  at  an  average 
of  $7.5  million  per  flscal  year  through  FY 
1983).  The  complete  rethinking  of  the  in-serv- 


ice maintenance  plans  for  major  aircraft  weap- 
on systems  is  no  small  task  and  hence  requires 
adequate  funding.  DMJ 
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C-9  Case  Study 


A Contractor's  View  of  System  Support 


In  a number  of  instances,  rising  support  costs  can  best  be  con- 
trolled by  using  contractor  system  support  in  lieu  of  organic 
support. 


A review  of  cost  drivers 
indicates  that  often  the 
management  of  support  for 
a system  can  affect  costs  as 
positively  as  the  develop- 
ment of  unreliable  or  un- 
maintainable systems  af- 
fects them  negatively  . . . 
Proportionately  more  atten- 
tion (in  the  acquisition 
process)  is  being  focused 
on  the  logistic  attributes  of 
a system  . . . More  ques- 
tions are  being  asked  con- 
cerning the  comparisons  of 
logistics  alternatives.  . . . 

Colonel  Elbridge  P. 

Eaton,  Jr.,  USAF 
Defense  Management 
Journal,  January  1977 


by  Harold  Bayer 
Vice  President  for  Product  Support 
Douglas  Aircraft  Company 
Long  Beach,  CA 

Opinions  expressed  herein  are  those  of  the 
author  and  not  necessarily  those  of  the  Depart- 
ment of  Defense. 


One  is  tempted  to  ask,  “Is  it 
economically  feasible  to  control 
rising  support  costs  by  ‘going 
outside’  for  system  support?” 
The  answer  is  an  unequivocal 
yes!  In  fact,  contractor  support 
has  been  around  in  varying  de- 
grees for  many  years.  Custer, 
at  least  at  times,  used  the  local 
smithy  to  repair  the  shoes  on 
his  horse.  And  I suspect  Wash- 
ington’s crossing  of  the  Dela- 
ware was  done  in  a non-mil-spec 
boat  maintained  by  commercial 
sources.  But  only  in  recent  years 
has  contractor  support  come  into 
formal  status. 

The  defense  establishment  has 
responded  admirably  to  the 
budgetary  and  inflationary  pres- 
sures which  continually  threaten 
our  capability  as  a nation  to 
select,  develop,  produce,  and  op- 
erate the  multitude  of  sophisti- 
cated systems  and  subsystems 
necessary  to  support  the  defense 
posture  upon  which  most  of  the 
free  world  is  dependent. 

As  this  response  has  resulted 
in,  and  continues  to  stimulate,  a 
veritable  explosion  of  innova- 
tions in  defense  management 


science,  Douglas  has  worked 
over  the  past  decade  with  the 
Air  Force — and  later  the  Navy 
and  Marine  Corps — in  a pro- 
gram which  uniquely  typifies  the 
opportunities  to  combat  the 
budget  crunch  through  two  im- 
portant techniques:  off-the-shelf 
procurement  and  contractor  sys- 
tem support.  Since  off-the-shelf 
procurement  has  been  widely 
treated  in  the  literature,  this 
article  will  address  the  concept 
of  contractor  system  support.  It 
is  a concept  that  has  proven  so 
effective  in  the  C-9  transport 
system  that  I wish  we  could 
claim  credit  for  the  idea.  But  it 
didn’t  happen  that  way. 

Aeromedical  Airlift  Mission 

The  operational  requirement 
for  the  CX-2  transport  (later 
designated  C-9)  stemmed  from 
the  domestic  aeromedical  airlift 
transport  task  performed  by  the 
375th  Aeromedical  Airlift  Wing 
of  the  Military  Airlift  Com- 
mand. In  the  mid-1960’s  the 
375th  had  the  job  of  transport- 
ing 40,000  Department  of  De- 
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fense  patients  annually  over  a 
route  system  that  used  more 
than  500  airports  and  included 
some  600  medical  facilities  and 
50  major  treatment  centers.  Its 
fleet  was  flying  6 million  route 
miles,  there  was  a continuing  in- 
crease in  demands  for  continen- 
tal U.S.  service,  and  the  require- 
ment for  moving  ill  and  injured 
patients  arriving  from  overseas 
commands  was  heavy  as  well 
as  urgent.  The  wing  had  a fleet 
of  15-year-old  prop-driven  air- 
craft which  were  inadequately 
equipped,  required  unnecessarily 
long  hours  on  trips,  and  fre- 
quently had  to  stop  overnight  en 
route  to  treatment  Centers,  be- 
cause of  the  slower-speed,  pro- 
peller-type aircraft  and  the  fact 
that  some  fields  shut  down  for 
night  operations. 

Three  contractors  responded 
to  the  request  for  proposals  to 
modernize  this  force.  The  Doug- 
las proposal  involved  extensive 
interior  customizing  and  modi- 
fication of  a DC-9  twin-jet 
transport  design,  already  or- 
dered in  four  basic  versions  by 
some  three  dozen  of  the  world’s 
airlines.  Besides  accommodating 
varying  combinations  of  litter 
and  ambulatory  patients,  it 
would  provide  special  integral 
ramps  for  loading  litter  patients, 
a sealed  special-care  compart- 
ment for  isolating  and  caring 
for  special  cases,  stations  for 
nurses  and  aeromedical  techni- 
cians, galleys,  and  other  peculiar 
medical  equipment.  In  addition, 
it  would  replace  the  existing  fleet 
by  a better  than  one-to-two  ratio, 
provide  jet  comfort,  and  vir- 
tually eliminate  overnight  stops 
with  patients. 

Our  engineering  teams  had 
been  working  with  the  Military 
Airlift  Command  and  the  Air 
Force  aeromedical  people  for 


several  years  on  the  transport 
concepts.  We  were  quite  confi- 
dent that  the  modernization 
would  justify  itself  on  cost-effec- 
tiveness as  well  as  humanitarian 
grounds.  Then  came  the  sur- 
prise. It  was  just  less  than  6 
months  before  contractor  selec- 
tion, and  Douglas  executives 
were  briefing  a senior  delegation 
from  Air  Force  Headquarters. 
We  had  talked  about  the  com- 
pany, its  industrial  base,  the 
DC-9  program,  and  the  techni- 
cal aspects  of  the  proposed 
transport.  Then  we  began  out- 
lining the  logistics  support  pro- 
gram on  a conventional  organic 
basis.  We  were  listing  the  levels 
and  costs  of  required  supplies 
when  the  late  Lieutenant  Gen- 
eral T.  P.  Gerrity,  then  Deputy 
Chief  of  Staff,  Systems  and 
Logistics,  quietly  interrupted. 
“No,”  he  said.  “You  buy  the 
supplies.  You  support  it.” 

Comparative  Analysis 

We  responded  affirmatively 
and  quickly  saw  the  potential 
savings  and  efficiency  benefits  of 
contractor  support.  But  the  con- 
cept was  relatively  new  in  the 
Air  Force,  and  much  discussion 
and  planning  had  to  take  place 
before  it  could  be  adopted.  In 
the  meantime,  competing  con- 
tractors were  required  to  pre- 
pare parallel  proposals,  one  with 
organic  support  and  one  with 
contractor  support.  It  was  not 
until  the  selection  of  McDonnell 
Douglas  to  produce  the  C-9A 
(production  designation)  was 
announced  on  August  31,  1967, 
that  the  decision  in  favor  of 
contractor  support  became  final. 

During  the  6 months  prior  to 
contractor  selection,  our  analy- 
sis of  the  comparative  support 
systems  made  interesting  inputs 
for  our  proposal.  Most  notable 


were  the  following : 

• The  Air  Force  could  effect 
an  immediate  savings  of  about 
$7  million  in  initial  spares  which 
would  have  to  be  stockpiled  by 
the  contractor,  or  more  than  20 
percent  of  the  estimated  cost  of 
organic  support  for  5 years. 

• Over  a 5-year  period,  just 
recurring  costs  of  organic  sup- 
port would  be  at  least  50  percent 
higher  than  contract  support 
costs. 

• Total  costs  of  organic  sup- 
port over  5 years  would  be 
nearly  double  the  cost  of  con- 
tractor support,  as  later  verified 
by  a separate  cost  study  made 
by  the  Air  Force  Logistics  Com- 
mand (see  Figure  1 on  p.  24). 

After  we  won  the  contract,  it 
was  up  to  us  and  the  Air  Force 
to  prove  we  were  right.  We  had 
a year  to  organize  the  support 
system,  arrange  for  the  man- 
power, acquire  initial  spares  in- 
cluding long-lead-time  items, 
modify  DC-9  commercial  man- 
uals to  adhere  to  military  speci- 
fications, and  get  the  necessary 
training  under  way. 

Procurement  of  the  C-9A  air- 
craft and  peculiar  aircraft 
ground  equipment  was  the  re- 
sponsibility of  the  Air  Force 
Systems  Command,  but  logistics 
support  was  the  bailiwick  of  the 
Air  Force  Logistics  Command. 
Systems  management  was  placed 
in  the  hands  of  San  Antonio  Air 
Materiel  Area,  now  known  as 
San  Antonio  Air  Logistics  Cen- 
ter. The  support  contract  is 
administered  by  the  SA-ALC; 
this  includes  payment  for  serv- 
ices rendered,  monitoring  of  in- 
centive or  penalty  clause  per- 
formance, and  negotiation  of 
contracts  with  1-year  options  for 
renewal  solely  at  the  discretion 
of  the  Air  Force. 

Basically,  the  C-9  support 
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Figure  1.  C-9A  Support  Concept  Estimated  Cost  Comparison 


Investment  Cost 
Spares 

Initial  AG  E/Spares 
On-board  Spare  Kits 

Aircraft  Heavy  Maintenance 

Contract/Air  Force  Management 
Administration  and  Incentives 
Technical  Representatives 

Recurring 

Supply  and  Maintenance 
Manpower 

Total  5-Year  Program  Cost 
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DAC^ 

Contract 

AFLC^ 

Contract 

AFLC^ 

Organic 

0.371 

0.432 

0.173 

0.432 

7.680 

2.356 

2.050 

2.050 

1.860 

1.033 

1.973 

0.280 

.184 

0.127 

7.138 

1.845 

9.167 

4.696 

20.453 

4.696 

15.035 

18.771 

35.190 

1967  escalated  dollars  (millions)  for  first  5 years  of  operation. 

2 

Douglas  CX-2  proposal.  Report  3478-6-CE,  June  14,  1967. 

3 

Air  Force  Logistics  Command,  C-9A  Cost  Study,  April  30,  1969. 


concept  calls  for  coordinated 
teamwork  between  the  Air  Force 
and  McDonnell  Douglas.  The  Air 
Force  retains  systems  manage- 
ment and  performs  flight-line, 
on-aircraft  maintenance.  Mc- 
Donnell Douglas  performs  or 
subcontracts  all  off  - aircraft 
maintenance,  including  heavy 
checks,  component  repair,  and 
engine  overhaul.  The  contractor 
also  provides  all  logistics  sup- 
port, including  all  spare  parts. 

Of  course  we  don’t  do  the 
whole  job  ourselves.  We  depend 
on  a subcontract  plan  which 
gives  us  the  flexibility  to  sub- 
contract work,  such  as  heavy 
maintenance  checks,  to  those 
available  and  authorized  com- 
mercial sources  which  offer 
superior  quality  work  and  rapid 
turn-around  times,  thereby  fur- 
ther utilizing  the  private  sector 
as  encouraged  by  government 
policy. 

The  spares  inventories  (in- 
cluding engines)  and  peculiar 
support  equipment  spares  are 
furnished,  kept  up  to  date,  re- 
paired, and  replenished  by  Mc- 
Donnell Douglas.  And  that 
rather  sizeable  inventory  is 
owned  entirely  by  the  contractor. 

Organizational  and  some  lim- 
ited intermediate-level  mainte- 
nance are  performed  by  using 
commands  on  a remove-and- 
replace  basis,  with  the  contrac- 
tor responsible  for  having  the 
replacement  parts  ready  to  go 
on  the  aircraft.  Our  organiza- 
tional mechanism  for  meeting 
these  responsibilities  was  desig- 
nated Contractor  Operated  and 
Managed  Base  Supply,  which  is 
managed  through  the  Douglas/ 
SA-ALC  interface. 

The  COMBS  facility  at  Scott 
Air  Force  Base,  Illinois,  home 
of  Military  Airlift  Command 
and  home  base  for  the  375th 


Aeromedical  Airlift  Wing,  was 
set  up  with  a base  manager  and 
secretary,  seven  supply  repre- 
sentatives, and  five  highly 
trained  field  service  representa- 
tives— two  each  for  aircraft  gen- 
eral and  avionics  and  one  for 
engine  field  service  (the  number 


of  representatives  was  reduced 
to  three  after  the  first  24 
months).  COMBS  is  responsible 
for  all  levels  of  spares  support, 
with  24-hour  service  7 days  a 
week.  It  maintains  computerized 
inventory  records  of  all  stocked 
common  or  peculiar  spares,  and 


Figure  2.  C-9A  Domestic  Not  Operationally  Ready  Supply  Rates* 


^1^  Percent 


* NO  RS  baseline  = 5 percent. 
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subcontracts  airframe  compo- 
nent and  engine  repair  and 
overhaul  to  Federal  Aviation 
Administration-licensed  repair 
stations.  COMBS  is  prepared  to 
provide  most  high-usage  spares 
v^ithin  30  minutes,  and  non- 
inventory spares  v^^ithin  24  hours 
of  requisition. 

The  operational  unit  needs  no 
training  on  parts  repair,  stock 
catalogs,  or  supply  record  keep- 
ing. It  simply  provides  scheduled 
inspections  and  remove-and-re- 
place  capability.  Here  the  con- 
tractor’s expert  field  representa- 
tives come  in  most  handy,  pro- 
viding on-the-job  instruction  in 
maintenance,  technical  assist- 
ance in  functional  checkouts,  and 
help  in  troubleshooting  to  avoid 
unnecessary  equipment  remov- 
als. They  also  advise  the  unit  on 
the  use  of  peculiar  ground  sup- 
port equipment,  and  provide 
data  feedback  for  design  and 
reliability  analyses.  They  are  al- 
ways there  or  available,  and  the 
Aeromedical  Airlift  mission  is 
programmed  so  that  all  jet  air- 
craft can  perform  their  assign- 
ments and  return  to  home  base 
at  night,  with  rare  exceptions. 


An  on-board  spare  parts  kit 
is  available  for  use  by  the  single 
maintenance  man  on  the  flight 
crew,  whose  normal  duties  are 
supervising  en-route  service  dur- 
ing missions.  In  the  event  that  a 
part  is  required  in  the  field  and 
is  not  available  in  the  on-board 
kit,  the  COMBS  manager  proba- 
bly can  quickly  find  one  in  the 
closest  COMBS  or  in  Douglas’s 
inventory  at  Long  Beach.  If  all 
else  fails,  the  manager  will  find 
a commercial  DC-9  operator 
who  can  make  the  part  available. 

The  Bottom  Line 

As  noted  earlier,  comparative 
estimates  done  by  the  SA-ALC 
Systems  Management  Office  in 
1969  predicted  that  C-9  con- 
tractor support  should  cost  the 
government  about  $18.8  million 
as  compared  to  C-9  organic  sup- 
port of  $35.2  million,  or  a 46 
percent  savings  over  a 5-year 
period.  Unfortunately,  predicted 
savings  are  difficult  to  validate 
at  best  because  there  are  no  his- 
torical data  for  the  organic  sup- 
port case.  The  C-9  has  never 
been  supported  organically  by 
the  Air  Force.  However,  the 


contractor  support  case  can  be 
substantiated  by  looking  at  ac- 
tuals compared  to  earlier  esti- 
mates. A government  auditor’s 
report  published  in  January 
1974  examined  the  cost  esti- 
mates contained  in  the  1969 
SA-ALC  study.  Of  the  seven  con- 
tract line  items  examined,  which 
incidentally  accounted  for  87 
percent  of  total  cost,  the  audi- 
tors found  such  a small  variation 
(e.g.,  3.9  percent  of  recurring 
costs)  that  they  concluded,  “the 
initial  C-9A  Cost  Study  is  con- 
sidered a realistic  cost  estimate 
for  those  costs  estimates.” 

Readiness  and  Reliability 

The  C-9  started  flying  from 
Scott  Field  in  August  1968  (just 
12  months  after  go-ahead  for 
contractor  support).  Results  of 
combining  the  off-the-shelf  DC-9 
with  a contractor  support  con- 
cept became  apparent  almost  im- 
mediately. The  C-9A  became — 
and  remains — the  most  reliable 
and  cost-effective  air  transport 
system  in  Air  Force  history. 
Operational  readiness  rates, 
with  a standard  of  80  percent, 
went  immediately  above  90  per- 
cent and  have  generally  re- 
mained well  above  that  figure. 
Not  Operationally  Ready  Main- 
tenance rates,  with  a standard  of 
15  percent,  generally  have  aver- 
aged about  10.5  percent  for  the 
first  5 years.  Not  Operationally 
Ready  Supply  rates  dropped 
immediately  to  zero  and  have 
remained  generally  below  1 per- 
cent, against  an  Air  Force 
standard  of  5 percent  (see  Fig- 
ure 2). 

But  the  biggest  item  in  terms 
of  getting  the  job  done  is  the 
mechanical  departure  reliability 
rates  (see  Figure  3).  Against  an 
Air  Force  standard  of  95  per- 
cent, which  historically  has  been 


Figure  3.  C-9A  Domestic  Home  Station  Mechanical  Departure 
Reliability  Rates 
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The  C-9  support  concept  calls  for  coordinated  teamwork  between  the  Air  Force  and  the  contractor. 


difficult  to  achieve,  the  C-9A 
fleet  remained  above  99  percent 
during  the  first  year’s  operation 
and  has  remained  between  99 
and  100  percent  for  nearly  a 
decade.  (What’s  so  special  about 
a 99  percent  departure  relia- 
bility rate?  One  must  remem.ber 
that  the  critical  burn  patient 
needs  prompt,  dependable  trans- 
port.) 

All  of  that  adds  up  to  superior 
system  performance,  with  sup- 
port at  half  or  less  of  the  cost 
for  organic  support.  And  this 
performance  has  been  verified 
by  Military  Airlift  Command 
operational  test  and  evaluation 
and  in  more  detail  by  the  AFLC 
cost  study  and  option  decision 
evaluation  reports.  The  success 
resulted  in  expansion  of  COMBS 
to  additional  theater  aeromedi- 
cal  fleets  with  bases  at  Clark  AB, 
Philippines,  and  Rhein-Main 
AB,  Germany;  to  similar  facili- 
ties (with  minor  changes  to  ac- 
commodate different  missions) 
to  support  Navy  C-9B  transport 
operations  at  the  Naval  Air  Sta- 


tion in  Alameda,  California,  and 
NAS  Norfolk,  Virginia;  to  the 
VC-9C  Special  Air  Missions  op- 
eration at  Andrews  AFB,  Mary- 
land ; and  to  the  C-9B  operation 
at  the  Marine  Corps  Air  Station 
at  Cherry  Point,  North  Carolina. 

Much  of  the  credit  for  this 
success  must  go  to  the  organi- 
zations and  people  involved,  as 
well  as  the  businesslike  manner 
in  which  the  Air  Force  went 
about  launching,  testing,  audit- 
ing, and  managing  the  system. 
For  example.  Military  Airlift 
Command  set  up  special  units 
and  channels  of  communication 
to  spot  existing  and  pending 
problems  quickly  and  to  get  cor- 
rective action  under  way  without 
delay.  San  Antonio  Air  Logistics 
Center  managed  the  contracts 
with  encouragement  rather  than 
obfuscation,  and  maintained 
clear,  detailed,  accessible,  and 
up-to-date  data  on  support  op- 
erations. 

The  C-9  system  has  indeed 
made  a case  for  contractor  sup- 
port of  items  which  have  been 


procured  in  essentially  an  off- 
the-shelf  configuration.  Already 
a similar  system  has  been  ap- 
plied to  the  T-43  navigator 
training  aircraft,  and  has  been 
described  by  the  USAF  Head- 
quarters Procurement  Manage- 
ment Review  team  as  “extremely 
successful.’’  The  contractor  sup- 
port concept  also  fits  quite  nicely, 
with  considerable  savings  to 
DoD,  with  the  government’s  gen- 
eral policy  of  relying  on  the  pri- 
vate enterprise  system  to  supply 
its  needs,  as  outlined  in  the  Of- 
fice of  Management  and  Budget 
Circular  A-76  and  furthered  by 
a recent  Presidential  Manage- 
ment Initiative  (dated  July 
1976). 

But  before  we  get  completely 
carried  away  and  declare  the 
contractor  support  system  a 
panacea,  it  behooves  us  to  con- 
sider the  unique  or  unusual  as- 
pects of  the  C-9  program  which 
made  it  an  ideal  vehicle  for 
pioneering  the  concept. 

The  C-9  was  based  on  a com- 
mercial transport  airframe  and 
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C-9A  modifications  to  the  DC-9  included  an  integral  ramp  for  loading  stretcher  patients. 


systems — except  for  those  pecu- 
liar to  the  C-9  mission — already 
in  production,  already  widely  in 
use  in  the  U.S.  and  abroad,  and 
with  an  international  commer- 
cial support  system  already 
working  within  the  stringent 
demands  of  commercial  airline 
scheduling.  With  then  almost 
300,  and  now  well  over  800, 
DC-9’s  in  commercial  service, 
the  supply  system  base  was  op- 
erational and  growing  rapidly. 
The  DC-9  had  established  and 
has  since  maintained  a reliability 
record  unmatched  by  other  twin- 
jet  fleets.  It  was  not  necessary 
to  alter  the  commercial  support 
system  to  incorporate  COMBS 
operations,  and  the  only  times 
system  procedures  had  to  be  al- 
tered were  the  same  times  they 
would  have  been  altered  for  com- 
mercial support  to  get  an  air- 
craft back  into  the  air  quicker. 

Furthermore,  the  C-9  is  a 
nonvital  system  in  that  its  op- 
eration has  little  immediate  im- 
pact on  the  tactical  or  strategic 
readiness  of  DoD’s  combat  arms. 


Under  the  C-9  support  contract, 
the  government  has  the  option 
to  terminate  by  buying  out  the 
contractor’s  assets,  or  to  provide 
additional  funding  necessary  for 
relocating  support  facilities  in 
the  event  of  contingencies. 

Decision  Criteria 

Some  criteria  occur  to  the  con- 
tractor, and  no  doubt  more  occur 
to  professional  defense  systems 
managers,  which  must  be  fully 
considered  before  contractor 
support  can  be  recommended  for 
a specific  system: 

• Does  the  system  have  suffi- 
cient similarity  to  a commercial 
product  to  make  existing  support 
readily  adaptable? 

• Is  the  commercial  product 
performing  satisfactorily? 

• Is  the  commercial  product 
outlook  sufficiently  bright  to  in- 
dicate the  long-term  production 
necessary  to  ensure  continued 
adequate  support? 

• Would  contractor-labor  re- 
lationships affect  the  program? 


• Can  requirements  for  the 
force  size  or  utilization  under 
consideration  be  met  within  the 
capacity  of  the  commercial  sup- 
port system? 

• Are  the  adaptations  neces- 
sary for  the  commercial  support 
system  to  provide  adequate  serv- 
ice considered  reasonable? 

• Is  security  a problem? 

• Does  the  commercial  sup- 
port infrastructure  have  suffi- 
cient elasticity  to  accommodate 
surge  or  contingency? 

• Is  the  support  system  viable 
or  replaceable  in  the  event  of 
war? 

Undoubtedly  there  are  defense 
systems  which,  for  reasons  im- 
plied above  or  because  of  other 
criteria,  would  not  be  acceptable 
candidates  for  the  contractor 
support  concept.  But  just  as 
surely,  there  will  be  similar 
efforts  to  come  which  can  effec- 
tively take  advantage  of  the  C-9 
experience. 

One  of  the  latter  which  comes 
to  mind  immediately  is  the 
Air  Force’s  proposed  Advanced 
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Figure  4.  Cost  Relationship  of  Contractor  Support  vs.  Organic 
Support  as  a Function  of  the  Life  Cycle  for  the  Advanced  Tanker/Cargo 

Aircraft  Program 


Tanker/Cargo  Aircraft  (see 
Figure  4).  This  system  would 
be  based  on  an  existing  wide- 
cabin  jet  transport,  modified  to 
accomplish  the  required  missions 
but  maintaining  airframe  and 
system  commonality  with  the 
commercial  infrastructure.  Our 
estimates  indicate  that  life  cycje 
support  cost  savings  of  30  to 
40  percent  would  be  possible 
through  contractor  support  of 
such  a system.  And  the  system 
would  be  similar  to  a commer- 
cial product  already  performing 
satisfactorily,  with  long-term 
production  virtually  assured, 
with  worldwide  support  systems 
already  in  place  and  operating, 
and  with  integration  of  military 
system  support  already  proven 
to  be  simple  and  effective. 

But  the  Advanced  Tanker 
notwithstanding,  real  benefits  to 
the  taxpayer  in  the  form  of 
reduced  operation  and  support 
costs  are  possible,  provided  the 
support  concept  fits  the  criteria 
of  commercial  derivatives  and 
established  support  systems. 
Substantial  benefits  also  accrue 


to  the  military  user  in  the  form 
of  greater  reliability  and  in- 
creased readiness. 

Based  on  nearly  a decade  of 
C-9  system  performance,  there 
is  no  doubt  that  the  projected 
savings  and  efficiencies  make  it 
well  worth  analyzing  any  system 
which  might  be  a candidate  for 
contractor  system  support.  In 
the  case  of  the  C-9,  the  contrac- 
tor is  happy  making  a profit,  the 
Air  Force  is  happy  with  a sup- 
port concept  which  has  excep- 
tional response,  and  the  taxpayer 
is  saving  a lot  of  money. 


HAL  BAYER  is  Vice  President  for 
Product  Support  at  Douglas  Aircraft 
Company,  a division  of  McDonnell 
Douglas  Corporation.  He  has  held  that 
position  since  1968. 

Mr.  Bayer  joined  Douglas  more 
than  38  years  ago  and,  except  for  a 
2-year  period,  his  career  has  been  de- 
voted to  developing  methods  for  safe, 
cost-effective  aircraft  support.  He  has 
had  experience  in  all  phases  of  prod- 
uct support  including  publication  of 
manuals,  training,  field  service, 
spares,  and  support  equipment. 
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Interim  Contractor  Support  as  a Prelude 
to  Organic  Maintenance 


Interim  contractor  support  is  not  new,  either  in  theory  or  in 
practice,  hut  its  redefinition  and  use  as  a planned  support  option 
are  new. 


TT he  increasing  complexity  and  cost  of  acqui- 
sition and  modification  programs  within  the 
Air  Force  mandate  a continuous  review, 
throughout  a system  life  cycle,  of  all  aspects  of 
logistic  support.  We  can  no  longer  routinely 
delay  or  postpone  decisions  affecting  this  sup- 
port during  the  conceptual,  validation,  or  full- 
scale  engineering  development  phases  with  the 
idea  that  for  a few  extra  dollars,  the  necessary 
support  will  somehow  materialize  when  the 
system  or  equipment  becomes  operational.  The 
Air  Force’s  frequent  failure  to  invest  research 
and  development  dollars  to  reduce  future  opera- 
tions and  maintenance  costs  is  nothing  less  than 
short-sighted  and  shifts  funding  problems 
downstream. 

This  situation  is  incompatible  with  current 
DoD  direction.  With  the  increasing  emphasis 
on  total  life  cycle  cost  management,  accurate 
projections  of  support  requirements  and  a defi- 
nite commitment  to  their  attainment  early  in 
the  program  are  essential.  As  a result  there  is  a 
new  Air  Force  approach  to  making  the  transi- 
tion from  a contractor-supported  system  to  an 
organically  supported  system  with  a minimum 


by  Maj.  Robert  A.  Gulbrandsen,  USAF 
Directorate  of  Maintenance, 
Engineering  and  Supply 
Headquarters,  U.5.  Air  Force 


of  cost  and  schedule  impact.  Air  Force  imple- 
mentation of  this  approach  is  via  Air  Force 
Regulation  800-21,  “Interim  Contractor  Sup- 
port for  Systems  and  Equipment,”  dated  Sep- 
tember 26, 1975. 

Organic  Support  Emphasized 

Until  recently.  Air  Force  program  managers 
planned  for  an  organic  maintenance  capability 
concurrent  with  delivery  of  the  first  article  of 
equipment  to  an  operational  unit.  The  extent 
of  maintenance  support  was  considered  on  a 
case-by-case  basis  for  each  equipment  type,  but 
always  under  the  assumption  that  the  Air 
Force  would  be  capable  of  providing  immediate 
and  complete  organic  maintenance  support.  In- 
sufficient consideration  was  given  to  an  item’s 
design  status  (stable  versus  unstable)  and  the 
effect  of  this  status  on  organic  support. 

The  investment  in  equipment,  facilities,  or 
trained  personnel  already  made  by  the  con- 
tractor was  not  regarded  in  early  planning  as 
a resource  which  could  be  utilized  until  or- 
ganic support  could  be  most  cost-effectively 
phased  in.  Thus,  to  overcome  support  deficien- 
cies in  a last  minute  crisis,  sole  source  negotia- 
tion usually  took  place  to  have  the  contractor 
perform  some  or  all  of  the  early  logistic  sup- 
port. As  neither  the  Air  Force  nor  the  con- 
tractor may  have  planned  for  this  possibility, 
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excessively  high  costs,  disruptions  to  produc- 
tion schedules,  and  delayed  field  support  often 
resulted. 

In  the  late  1960’s,  studies  were  undertaken 
by  the  Department  of  Defense  and  various  pri- 
vate agencies  to  determine  an  optimum  mix 
of  government-contractor  support  on  newly  ac- 
quired systems.  This  was  in  sharp  contrast  to 
the  more  or  less  automatic  decision  that  or- 
ganic support  should  occur  when  the  first  end 
item  became  operational,  or  as  soon  thereafter 
as  possible.  The  studies  soon  indicated  a need 
for  a more  exhaustive  data  base  of  experience 
from  previous  programs  as  well  as  more  accu- 
rate projections  on  new  programs. 

Fly  Before  Buy 

One  of  the  first  concerted  efforts  to  integrate 
all  of  the  support  information  gathered  and 
use  it  for  decision  making  was  the  establish- 
ment of  the  fly-before-buy  concept.  This  essen- 
tially separated  development  and  production 
into  two  distinct  phases,  the  production  deci- 
sion being  made  only  after  the  equipment  had 
been  thoroughly  tested  and  proven.  One  unex- 
pected benefit  of  this  concept  was  the  corre- 
sponding slip  in  required  support  dates  because 
of  the  later  production  decision.  It  permitted 
a catch-up  in  delivery  of  long-lead  support 
items  during  the  extended  development  phase 
and  allowed  some  breathing  space  during  and 
after  validation  to  ensure  that  the  necessary 
support  resources  would  be  provided  concur- 
rent with  their  need. 

Maintenance  continues  to  be  the  primary  pac- 
ing function  of  systems  support,  while  other 
support  elements,  including  spares,  technical 
data,  support  equipment,  repair  parts,  tools, 
personnel,  and  facilities,  are  integral  elements 
of  the  maintenance  planning  for  that  system 
and  compete  for  the  limited  funds  available.  In 
this  context,  resource  limitations  should  not  be 
thought  of  merely  in  dollars  (although  dollars 
are  a limiting  factor),  but  also  in  terms  of 
other  resources. 

In  industry,  the  lack  of  a piece  of  equipment 
when  it  is  needed  is  expressed  in  dollars  due 
to  lost  productivity,  but  in  the  military  it  could 
mean  the  difference  between  victory  or  defeat. 
Viewed  from  that  perspective,  the  cost  of  not 
having  an  item  can  far  outweigh  the  cost  of 
having  too  many. 


In  the  search  for  ways  to  reduce  mainte- 
nance costs,  serious  study  has  been  made  by 
the  Air  Force  of  reducing  either  the  level  or 
the  frequency  of  maintenance;  however,  since 
a reduction  in  maintenance  quality  could  seri- 
ously degrade  operational  effectiveness,  the 
consequences  must  be  carefully  considered.  The 
most  promising  long-term  solution  is  to  reduce 
the  need  for  maintenance.  While  it  is  unlikely 
that  maintenance  can  be  totally  eliminated,  it 
can  be  significantly  reduced  if  every  effort  is 
made  in  the  development  of  new  and  modified 
equipment  to  ensure  that  reliability  and  main- 
tainability are  considered  as  principal  design 
parameters. 

Interim  Contractor  Support 

An  alternative  to  the  immediate  implemen- 
tation of  organic  support,  which  is  being  uti- 
lized more  and  more  in  an  effort  to  decrease 
overall  logistic  costs,  is  planning  for  and  mak- 
ing better  use  of  interim  contractor  support. 
While  ICS  is  not  new,  either  in  theory  or  in 
practice,  its  redefinition  and  use  as  a planned 
support  option  are  new.  Previous  policy  em- 
phasized limited  use  of  contractor  support, 
until  organic  capability  goals  could  be  met,  un- 
der such  terms  as  phased  logistic  support  or 
initial  support. 

This  policy  was  reexamined  by  both  Air 
Force  and  DoD  study  groups  in  the  early 
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1970’s.  The  studies  reconfirmed  the  Air  Force’s 
belief  that  unrealistic  initial  operational  capa- 
bility schedules  and  the  associated  organic  lo- 
gistic support  dates  often  resulted  in  costly 
decisions  to  prematurely  acquire  support  equip- 
ment, spares,  and  technical  data.  A good  ex- 
ample was  the  F/FB-111  aircraft  procure- 
ment in  which  the  specified  sophistication  in 
hardware  and  automatic  test  equipment  was 
just  barely  within  the  state-of-the-art  and  re- 
quired costly  and  repeated  modifications  to 
hardware,  spares,  and  test  equipment  and  re- 
writes of  technical  data  after  it  was  fielded. 

Though  the  studies  also  reaffirmed  the  prin- 
ciple of  organic  support  for  mission-essential 
systems,  more  importantly,  they  emphasized 
the  point  that  the  operational  date  of  an  or- 
ganic maintenance  capability  must  be  deter- 
mined primarily  by  the  design  stability  of  in- 
dividual components  and  subsystems. 

In  1972,  a joint  DoD-industry  integrated 
logistic  support  advisory  committee  was  formed 
to  address  significant  logistics  problems  which 
included  development  of  a concept  for  phased 
logistic  support  which  projected  initial  utiliza- 
tion of  the  contractor’s  excess  production  ca- 
pacity in  place  of  organic  maintenance,  gradu- 
ally phasing  it  out  as  full  production  and  or- 
ganic support  were  achieved.  The  committee 
recommended  that  cost-effectiveness  and  design 
stability  be  given  as  much  emphasis  as  opera- 
tional requirements  in  the  decision  to  use  con- 
tractor in-house  initial  support.  The  work  of 
this  committee  helped  to  further  the  evolving 
Air  Force  policy  for  ICS. 

DoD  Directive  4140.40,  “Basic  Objectives 
and  Policies  on  Provision  of  End  Items  of 
Material,”  published  February  20,  1973,  fur- 
ther helped  to  clarify  the  considered  use  of 
ICS.  This  directive  mandated  that  the  inte- 
grated logistic  support  plan  provide  for  the 
most  cost-effective  logistic  support  posture.  In 
designating  items  for  contractor  support  con- 
sideration in  the  early  deployment  period,  it 
identified  those  with  poor  reliability,  unstable 
design,  or  high  risk  and  high  unit  cost  as  the 
most  likely  candidates. 

Policy  Revised 

In  light  of  this  directive,  the  Air  Force  at- 
tempted to  determine  both  the  situations  where 
use  of  ICS  would  be  appropriate  and  the  con- 


ditions which  would  make  it  less  attractive. 
A comprehensive  analysis  of  previous  study 
results,  DoD  policies,  and  the  practices  of 
other  services,  as  well  as  Air  Force  experience 
with  the  use  of  contractor  support,  resulted  in 
a reappraisal  of  Air  Force  policies.  These  poli- 
cies were  embodied  in  Air  Force  Regulation 
800-21,  which  defines  ICS,  provides  guidance 
in  the  timing  of  decisions,  and  assigns  various 
Air  Force  organizations  specific  responsibilities 
in  the  ICS  decision  and  application  process. 
Essentially,  this  directive  requires  that  the  ICS 
option  now  be  evaluated  early  to  include  it  in 
competitive  source  selection,  and  that  it  be 
utilized  when  it  is  determined  to  be  the  best 
alternative  for  a specific  period  of  time  prior 
to  achieving  full  organic  capability.  Implicit  in 
the  directive  is  the  intent  to  anticipate,  early 
in  the  acquisition  cycle,  those  items  susceptible 
to  design  problems.  The  items  highlighted  can 
then  be  given  increased  management  attention 
in  an  effort  to  resolve  these  problems  and  plan- 
ning can  take  place  to  make  best  use  of  avail- 
able resources  and  phase  in  organic  support 
when  it  is  cost-effective  to  do  so. 

Delays  in  attempting  to  use  this  concept  have 
resulted  in : 

• Program  turbulence  during  initial  deploy- 
ment with  high  NORS  (not  operationally  ready 
supply)  rates  until  ICS  procedures  were  fully 
implemented,  as  in  the  F-111  example. 

• Lack  of  excess  production  capability  to 
take  care  of  reparables  and  a bill  for  additional 
production  test  equipment,  as  experienced  in 
smaller  programs  which  have  achieved  early 
full  production  rates. 

The  increasing  complexity  of  weapon  sys- 
tems, sustained  operational  readiness  require- 
ments, life  cycle  cost  considerations,  and  budget 
constraints  demand  the  prompt  and  efficient 
evaluation  of  each  support  alternative. 

In  recent  acquisitions,  there  has  been  a trend 
toward  the  use  of  ICS  which  has  proven  ad- 
vantageous for  the  following  reasons: 

• It  permits  an  accumulation  of  usage  data 
prior  to  the  organic  capability  date,  thus  pro- 
viding more  accurate  information  for  the  pro- 
visioning process  and  the  establishment  of  or- 
ganic support  levels. 

• By  allowing  the  design  to  become  more 
stable  prior  to  provisioning,  it  delays  the  pro- 
visioning decision  to  a more  logical  and  cost- 
effective  point  in  time. 
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• During  the  initial  period  of  ICS  use,  there 
is  more  excess  production  test  equipment  avail- 
able and  perhaps  a higher  ratio  of  spares  to 
like  installed  items,  as  well  as  potential  for 
more  rapid  and  economical  response  to  design 
changes  by  the  contractor  than  could  be  at- 
tained through  organic  support. 

• There  is  more  time  available  to  develop 
field  and  depot  support  equipment  and  tech- 
nical data. 

Contractor  Motivation 

The  primary  reason  for  these  advantages  is 
that,  if  ICS  is  properly  negotiated  early  in  a 
competitive  environment,  the  contractor  nor- 
mally uses  every  means  available  to  respond 
to  changes  required  in  the  support  of  his  de- 
livered equipment.  If  he  must  maintain  the 
equipment  for  an  extended  period  of  time  at 
a fixed  total  price,  there  is  a strong  monetary 
incentive  to  achieve  economies  in  support  op- 
erations. When  an  unexpected  problem  occurs 
during  the  ICS  period,  the  contractor  is  moti- 
vated to  correct  the  cause  rather  than  the  effect 
so  as  to  reduce  the  number  of  future  repair 
actions  over  the  remainder  of  the  support  pe- 
riod. Corrections  of  such  problems  also  tend  to 
be  quicker  and  more  efficient  because  of  the 
contractor’s  continued  total  involvement  with 
the  system  and  greater  in-depth  knowledge  of 
the  equipment. 

For  these  reasons  the  Air  Force  is  carefully 
planning  the  implementation  of  ICS  on  se- 
lected avionics  subsystems  of  the  B-1  and  F-16 
aircraft  and  will  include  it  in  competitive 
source  selection  for  use  on  the  advanced  me- 
dium STOL  transport. 

At  the  same  time,  there  are  drawbacks  to  the 
use  of  ICS.  The  principal  one  is  that  if  it  is 
done  improperly,  we  again  fall  back  into  a 
sole  source  renegotiation  and  extended  contract 
support  which  may  be  more  expensive  than 
organic  support.  This  cost  difference  almost 
always  increases  over  a period  of  time,  so  that 
at  some  point,  the  economic  necessity  of  chang- 
ing to  organic  support  overrides  all  other  con- 
siderations. 

Sometimes,  too,  the  pressures  of  inflation  and 
approaching  operational  dates  cause  program 
managers  to  request  use  of  ICS  to  delay  fund- 
ing of  organic  support  requirements.  This  is 
misuse  of  ICS  and  should  be  avoided. 


ICS  can  also  be  risky  because  of  the  con- 
tractor’s susceptibility  to  work  disruptions, 
such  as  strikes,  which  are  not  encountered 
when  using  organic  support.  An  additional 
disadvantage  is  that  there  is  another  layer  of 
contracting  and  administrative  management 
between  the  resources  and  the  user. 

The  decision  as  to  when  to  establish  organic 
maintenance  for  a system  and  discontinue  the 
use  of  contractor  support  "will  significantly  im- 
pact the  cost  of  this  support.  It  should  be  based 
on  a careful  assessment  of  system  performance, 
subsystem  and  support  equipment  stability,  and 
technical  data  availability;  in  short,  total  sys- 
tem supportability.  It  must  be  remembered, 
however,  that  there  are  certain  pitfalls  to  this 
type  of  decision  process:  the  situation  is  dy- 
namic, the  assessment  must  be  continuously 
iterated  to  ensure  timeliness,  and  there  will 
seldom  be  an  absolute  superiority  of  one  type 
of  support  over  another. 

Conclusion 

Given  these  arguments,  the  logical  conclu- 
sion is  that  there  is  a continuing  requirement 
for  an  equipment  maintenance  program  utiliz- 
ing both  organic  and  contractor  support  of  Air 
Force  systems.  Acceptance  of  the  ICS  concept, 
early  planning  to  include  it  in  competitive 
source  selection,  and  effective  management  of 
its  application  will  ensure  its  success. 

Ultimately,  however,  only  a careful  balance 
of  both  types  of  support  will  achieve  the  cost- 
effective  and  responsive  support  posture  re- 
quired for  the  successful  completion  of  each 
weapon’s  assigned  mission.  PM  J 
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“Going  Commercial”  with  the 
Commercial  Commodity  Acquisition  Program 


The  Commercial  Commodity  Acquisition  Program  is  a new 
Department  of  Defense  initiative  to  increase  significantly  the 
percentage  of  DoD  materiel  requirements  which  are  satisfied  from 
the  commercial  marketplace.  By  buying  off-the-shelf  products, 
DoD  avoids  costly  and  time-consuming  research  and  development, 
and  in  the  process  lowers  unit  production  costs.  Equally  impor- 
tant is  the  potential  for  cost  avoidance  through  the  use  of  com- 
mercial logistics  support.  In  this  article,  the  author  delves  into 
CCAP’s  pilot  program,  a “learn  by  doing'’  effort  involving  the 
acquisition  of  some  forty  different  products.  He  analyzes  the 
program  in  detail  with  respect  to  its  policy -dev eloping  and  sup- 
port considerations  as  well  as  its  comprehensive  impact  on  the 
conduct  of  business  in  the  defense  community.  Such  problems  as 
over  specification  of  requirements  and  lack  of  control  over  design 
criteria  are  weighed  against  such  potential  payoffs  to  both  DoD 
and  industry  as  lower  costs,  a shorter  acquisition  cycle,  increases 
in  competition,  and  improvements  in  the  defense  industrial  base. 
The  argument  for  “going  commercial"  is  quite  persuasive. 


T 

Xhe  Department  of  Defense 
is  “going  commercial.”  Depend- 
ing on  the  audience,  such  a state- 
ment evokes  responses  ranging 
from  outrage  to  benign  accept- 
ance to  “so  what  else  is  new?” 
And  when  it  is  pointed  out  that 
going  commercial  means  not 
only  procurement  of  commercial 
products,  but  also  procurement 
of  long-term  commercial  logis- 
tics support,  certain  elements 
really  lose  their  balance. 


by  Cdr.  Cornelius  E.  Mandel,  Jr., 
USN 

Standardization  and  Support 
Directorate 
OASD  (MRA&L) 


There  are  two  basic  reasons 
for  such  a response:  the  Com- 
mercial Commodity  Acquisition 
Program  is  going  to  change  the 
way  DoD  traditionally  does  busi- 
ness, which  challenges  Newton’s 
first  law  of  motion — “bodies  at 
rest  tend  to  remain  at  rest” ; 
and  people  erroneously  conclude 
that  CCAP  is  synonymous  with 
the  rampant  proliferation  of 
poor  quality,  unsupportable  com- 
mercial products  in  the  mili- 
tary user  environment.  Brought 
about  by  past  experience,  this 
misconception  basically  portrays 
what  CCAP  is  not! 

CCAP  is  a DoD  initiative  to 
significantly  increase  the  per- 
centage of  DoD  requirements  for 


equipment  and  materials  which 
are  satisfied  from  the  commer- 
cial marketplace.  Complement- 
ing this  objective  is  the  desire 
that  private-sector  or  contractor 
logistics  support  be  utilized 
where  such  an  alternative  proves 
feasible  and  cost-effective. 

Many  of  the  horror  stories 
which  tell  of  the  proliferation 
of  unsupportable  commercial 
equipment  during  the  Viet  Nam 
conflict  are  true.  However,  one 
must  understand  that  our  armed 
forces  would  have  been  in  seri- 
ous trouble  had  not  the  com- 
mercial marketplace  been  able 
to  respond  to  requirements  on 
short  notice.  These  commercial 
products  filled  a critical  gap 
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which  existed  because  of  the 
long  lead  times  associated  with 
military  procurements  and  the 
establishment  of  organic  logis- 
tics support  capability. 

A successful  CCAP  will  estab- 
lish viable  Office  of  the  Secretary 
of  Defense  policy  and  a new  ac- 
quisition methodology  which  will 
provide  for  effective  commercial 
acquisition  and  support  plan- 
ning. The  result  will  be  an  or- 
derly flow  of  supportable  com- 
mercial products  which  meet 
DoD  user  requirements.  A very 
clear  benefit  of  DoD  going  com- 
mercial through  a series  of  ra- 
tional acquisition  and  support 
decisions  will  be  to  preclude 
Viet  Nam-type  situations  in  the 
future.  The  industrial  base  will 
broaden.  And  commercial  sup- 
pliers will  become  attuned  to 
military  requirements  and  there- 
fore will  be  much  more  capable 
of  responding  to  them  on  a life 
cycle  basis. 

Is  a Special  Program 
Necessary? 

But  why  institute  a special 
program  like  CCAP  when  DoD 
already  procures  commercial 
“off-the-shelf”  products  on  a 
very  extensive  basis?  This  fact 
is  readily  acknowledged;  how- 
ever, as  it  stands  now,  the  DoD 
requirements  being  satisfied  by 
commercial  products  are  largely 
for  consumables  and  the  more 
mundane  items  such  as  trans- 
formers, soldering  irons,  photo- 
graphic paper,  and  selected  elec- 
tronic components.  CCAP  will 
encompass  all  user  requirements, 
but  will  focus  on  those  which 
express  a need  for  more  sophis- 
ticated products  such  as  radars, 
radios,  and  test  equipment.  The 
idea  is  to  exert  the  greatest 
effort,  in  terms  of  planning  and 
management,  in  those  product 


areas  which  promise  the  great- 
est payoff  in  cost-of-ownership 
savings. 

It  is  only  necessary  to  examine 
the  number  of  dollars  spent  on 
research,  development,  and  pro- 
curement of  electronics  and  avi- 
onics systems  and  subsystems, 
to  say  nothing  of  life  cycle  sup- 
port requirements,  to  make  one 
realize  that  DoD  will  soon  be 
financially  unable  to  field  and 
support  needed  weapon  systems. 
Steps  must  be  taken  to  utilize 
available  funds  more  effectively, 
and  CCAP  represents  a giant 
step  in  this  direction. 

The  number  of  government 
dollars  spent  for  research  and 
development  has  been  on  the 
decline  since  1970.  In  that  year, 
expenditures  approximated  2 
percent  of  the  nation’s  Gross 
National  Product,  whereas  to- 
day, expenditures  represent  only 
1 percent  of  the  GNP.  While  it 
is  true  that,  in  absolute  terms, 
this  percentage  represents  a sig- 
nificant number  of  dollars,  it 
also  represents  a 50  percent  rela- 
tive decrease  in  government 
R&D  expenditure.  While  there 
are  signs  that  this  trend  may 
be  reversing,  there  is  little  doubt 
that  positive  action  must  be 
taken  to  ensure  that  available 
R&D  funds  are  utilized  in  the 
most  effective  manner.  This  can 
be  accomplished  by  buying  ex- 
isting or  off-the-shelf  products 
when  they  will  do  the  job.  DoD 
thereby  avoids  costly  and  time- 
consuming  R&D  and  frees  funds 
to  satisfy  legitimate  R&D  re- 
quirements. 

There  are  other  distinct  ad- 
vantages to  buying  commercial. 
Unit  production  costs  will  be 
lower  for  two  basic  reasons : 
DoD  pays  only  a small  share  of 
the  nonrecurring  costs  associ- 
ated with  R&D;  and  DoD  can 


take  advantage  of  the  lower 
costs  accruing  from  high-volume 
production,  which  is  frequently 
a characteristic  of  commercial 
products. 

Support  Considerations 

In  the  support  or  logistics 
area,  operation  and  support 
costs  are  getting  totally  out  of 
hand,  primarily  because  of  the 
high  costs  of  manpower  re- 
sources and  supply  system  in- 
ventories. The  manpower  cost  in 
the  maintenance  area  is  due  in 
part  to  high  turnover  rates  and 
inefficient  utilization  of  person- 
nel resulting  from  frequent  job 
rotation,  with  the  job  often  com- 
pletely unrelated  to  the  previous 
job.  The  cost  of  supply  system 
inventories  and  their  manage- 
ment is  being  considered  in  the 
development  of  a total  cost  model 
as  a part  of  the  Commercial  Item 
Support  Program.  Under  CISP, 
all  potentially  commercial  items 
will  be  reviewed  to  determine 
the  minimum  level  of  centralized 
management  needed,  with  em- 
phasis on  maximum  use  of  the 
commercial  distribution  system. 

Support  facilities  are  another 
problem.  Because  of  funding 
shortfalls  and  facility  closings, 
the  Defense  Department  is 
slowly  but  surely  losing  depot 
support  capability.  The  use  of 
contractor  logistics  support  is 
one  means  of  coping  with  these 
problems.  DoD  has  been  effec- 
tively using  contractor  logistics 
support  for  many  years  to  sup- 
port major  weapon  systems  all 
over  the  world.  The  problem  has 
been  that  it  is  not  always  cost- 
effective,  and  DoD  has  used  the 
concept  primarily  as  an  interim 
measure  pending  the  attainment 
of  organic  support  capability. 
Under  CCAP  and  CISP,  com- 
mercial end  items  will  be  re- 
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viewed  in  accordance  with  estab- 
lished criteria;  this  will  require 
an  evaluation  of  logistics  sup- 
port alternatives  and  provide  a 
basis  for  quantitatively  deter- 
mining the  most  cost-effective 
alternative  for  support  over  the 
entire  product  life  cycle. 

As  for  consumables,  DoD  is 
dealing  with  literally  millions  of 
products,  most  of  which  are  cen- 
trally procured,  managed,  and 
stored  in  government  depots. 
The  demand  rate  for  a signifi- 
cant percentage  of  the  centrally 
managed  and  stored  items  is  vir- 
tually nil.  Thus,  millions  of  dol- 
lars in  manpower  and  facilities 
are  spent  to  centrally  manage 
and  store  materiel  which  has 
little  or  no  turnover.  Obviously 
this  kind  of  operation  cannot  be 
cost-effective. 

Admittedly,  some  portion  of 
this  materiel  must  be  managed 
in  this  manner  in  order  that  it 
be  readily  available  for  war 
emergencies  and  various  contin- 
gencies; but  the  percentage  is 
small  in  relation  to  the  total  of 
materiel  stored  in  government 
depots.  The  question  then  arises : 
Why  not  use  the  commercial 
supply  and  distribution  system 
for  much  of  this  materiel?  In- 
deed, DoD  should  use  it  where 
it  is  cost-effective  and  adequate 
to  serve  defense  needs.  Thus, 
the  initial  thrust  of  CISP  is  in 
this  area. 

The  repairable  system  repre- 
sents a far  more  complex  logis- 
tics problem  and  is  primarily 
represented  in  the  CCAP  effort. 
There  are  the  basic  logistics  var- 
iables such  as  test  and  support 
equipment,  spare  parts,  person- 
nel, training,  publications  and 
other  technical  data,  facilities, 
and  transportation  and  hand- 
ling, all  of  which  drive  cost  and 
readiness.  In  addition,  relia- 
bility and  maintainability,  both 


of  which  are  nonlogistic  design 
variables  and  performance  pa- 
rameters, exert  a significant 
logistics  cost  influence  and  at 
the  same  time  drive  readiness. 
When  DoD  buys  off-the-shelf 
commercial  products,  it  loses 
control  of  R&M  design.  Thus, 
DoD  must  ensure  that  its  R&M 
requirements  are  met  through 
test  and  evaluation  and  other 
means  before  the  products  are 
accepted  by  the  government. 

Obviously,  the  logistics  sup- 
port decision  is  critical  to  both 
the  life  cycle  cost  of  a repairable 
system  and  the  capability  of  that 
system  to  contribute  to  opera- 
tional readiness;  it  must  there- 
fore be  made  based  on  valid, 
quantitative  analyses  of  all  the 
variables  involved. 

Where  Is  CCAP  Going? 

Initiated  in  January  1977, 
the  Commercial  Commodity  Ac- 
quisition Program  is  a means  to 
an  end;  as  such,  it  will  cease  to 
exist  as  an  identifiable  program 
once  its  objectives  have  been 
met.  The  nucleus  of  CCAP  is  a 
pilot  effort  involving  the  acqui- 
sition of  some  40  different  prod- 
ucts. It  is  a “learn  by  doing” 
program. 

The  military  departments  and 
the  Defense  Logistics  Agency 
were  requested  to  provide  can- 
didates for  the  pilot  program, 
each  representing  a current 
user  requirement  for  materiel. 
Among  the  wide  range  of  prod- 
ducts  involved  are: 

• An  ultrasonic  cleaner  for 
the  Marine  Corps. 

• An  airborne  navigational 
receiver  (Army). 

• An  airborne  video  tape  re- 
corder (Air  Force). 

• A navigation  system 
(Navy). 

• A white  bath  towel  for 


the  Defense  Logistics  Agency. 

Guidelines  were  provided 
which  address  each  stage  of  the 
acquisition  process  from  estab- 
lishment of  the  requirement  to 
evaluation  of  the  fielded  product. 
Figure  1 on  p.  36  illustrates  the 
various  decision  points  in  the 
cycle  and  the  factors  to  be  con- 
sidered at  each  point.  DoD  Com- 
ponent program  managers  as- 
signed responsibility  for  satis- 
faction of  the  user  requirements 
included  in  the  pilot  program 
will  utilize  CCAP  guidelines  to 
assist  them  in  the  many  and 
varied  decisions  each  must  make 
as  the  acquisition  process  pro- 
gresses. 

An  OSD-DoD  Component  task 
group,  formed  to  establish 
CCAP,  will  serve  as  a forum  for 
the  discussion  of  problems  and 
issues  encountered  by  program 
managers  in  their  effort  to  meet 
requirements  by  means  of  com- 
mercial, off-the-shelf  procure- 
ment. Proposed  problem  solu- 
tions will  be  developed  and  pro- 
vided to  appropriate  offices  and 
agencies  for  resolution  on  an 
expedited  basis.  The  objective 
will  be  to  prevent  delays  result- 
ing from  any  unique  procedures 
or  techniques  employed  in  the 
process  of  buying  commercial. 

Where  it  is  obvious  that  solu- 
tions would  involve  a considera- 
ble period  of  time — for  instance, 
requiring  changes  to  the  Armed 
Services  Procurement  Regula- 
tions, military  department  di- 
rectives and  instructions,  or 
government  statutes  — waivers 
for  the  duration  of  the  pilot 
program  will  be  obtained.  Two 
such  waivers  have  already  been 
promulgated  by  the  Assistant 
Secretary  of  Defense  (Installa- 
tions and  Logistics).^  The  pro- 

‘ Now  Assistant  Secretary  of  De- 
fense (Manpower,  Reserve  Affairs 
and  Logistics). 
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Figure  1.  CCAP  Acquisition  Methodology 


Field  data  feedback 


visions  of  ASPR  1-1202  (a), 
which  deal  with  military  speci- 
fication requirements,  have  been 
suspended.  In  addition,  authori- 
zation has  been  granted  to  DoD 
Components  to  deviate  from  the 
use  of  federal  specifications  in 
procuring  certain  commercial 
items  included  in  the  pilot  pro- 
gram. 

A CCAP  workshop  has  been 
scheduled  for  late  1977  for  those 
government  and  industry  per- 
sonnel involved  in  the  pilot  pro- 
gram, as  well  as  individuals 
knowledgeable  in  the  field  of 


commercial  products.  The  pur- 
pose is  to  bring  to  the  workshop 
expertise  in  such  areas  as  com- 
mercial product  specifications, 
procurement  techniques,  testing, 
quality  assurance,  reliability, 
and  warranties. 

Two  basic  objectives  will  be 
satisfied  by  the  workshop. 

• Experience  accumulated 
during  the  pilot  program  will  be 
reviewed  and  recommendations 
will  be  developed  by  the  working 
groups  to  refine  or  revise  pilot 
program  guidelines  as  required. 

• Workshop  conclusions  and 


recommendations,  coupled  with 
pilot  program  results,  will 
spawn  long-term  commercial 
acquisition  policy  and  methodol- 
ogy which  will  be  more  compati- 
ble with  that  employed  by  the 
private  sector. 

If  DoD  is  to  be  a customer  for 
commercial  products,  it  must  act 
more  like  a commercial  custom- 
er. To  do  so,  the  Defense  De- 
partment must  understand  the 
commercial  business  world  and 
its  modus  operandi.  The  acquisi- 
tion process  can  then  be  ad- 
justed accordingly  without  los- 
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ing  sight  of  the  fact  that  there 
will  always  be  differences  be- 
tween DoD  as  a user  of  products 
and  the  commercial  customer  as 
a user  of  products. 

Program  Considerations 

The  pilot  program  must  stim- 
ulate program  managers,  engi- 
neers, procurement  specialists, 
and  logisticians  to  explore  every 
avenue  leading  to  the  acquisition 
and  usCjOf  commercial  products. 
Only  in  this  way  can  a broad 
range  of  new  techniques  and 
procedures  be  tested  for  viabil- 
ity and  legality  against  existing 
policies,  methodologies,  regula- 
tions, and  statutes. 

In  the  requirements  phase, 
caution  must  be  exercised  not  to 
overspecify  or  underspecify  a 
requirement.  The  dangers  inher- 
ent in  either  practice  are  signifi- 
cant. In  the  former,  adversity 
takes  the  form  of  a specification 
which  no  commercial  supplier 
can  satisfy  without  redesign  and 
redevelopment ; in  the  latter, 
eagerness  to  procure  a commer- 
cial item  known  to  be  readily 
available  can  result  in  the  user 
receiving  an  inadequate  product. 
There  are  horror  stories  on  rec- 
ord which  illustrate  both  ex- 
tremes. Use  of  the  so-called  F* 
(Form-Fit-Function)  perform- 
ance specification  will  be  encour- 
aged, allowing  potential  suppli- 
ers considerable  latitude  with 
respect  to  product  design,  there- 
by stimulating  the  private  sector 
to  compete  where  they  would  not 
if  faced  with  a military  design 
specification. 

To  utilize  commercial  prod- 
ucts effectively,  DoD  needs  a 
much  more  finely  tuned  knowl- 
edge of  the  use  environment  to 
permit  realistic  assessment  of 
the  suitability  of  various  prod- 
ucts with  respect  to  that  envi- 


ronment. This  requires  greater 
use  of  mission  and  environmen- 
tal profiles. 

The  procurement  phase  is  also 
vitally  important  to  a successful 
commercial  acquisition.  Procure- 
ment strategies  and  incentives 
must  be  employed  which  more 
closely  approximate  private-sec- 
tor strategies  and  incentives. 
However,  it  must  be  recognized 
that  DoD  is  a rather  unique 
buyer  when  compared  to  a Sears, 
Roebuck  and  Company.  The  ob- 
jective is  to  mirror  Sears  as  a 
buyer  to  an  extent  consistent 
with  the  satisfaction  of  custom- 
ers whose  requirements  for 
products  and  materiel  often  bear 
little  resemblance  to  those  of 
“Harry  Homeowner.”  Warran- 
ties are  a good  example  of  DoD 
uniqueness.  Seldom  will  the 
standard  commercial  warranty 
be  suitable  for  military  systems 
and  subsystems,  where  the  pos- 
sibility exists  for  a time  lag  be- 
tween acceptance  by  the  govern- 
ment and  installation  for  use. 
On  the  other  hand,  warranties 
may  be  perfectly  adequate  when 
applied  to  DoD  requirements  for 
consumables  with  high-turnover 
histories. 

Often  the  decision  is  made  to 
take  the  R&D  path  because  there 
is  insufficient  knowledge  relative 
to  the  availability  of  commercial 
products  which  satisfy  a given 
requirement.  To  avoid  this  pit- 
fall,  DoD  Components  will  be 
routinely  required  to  conduct  ex- 
tensive market  research  prior  to 
initiating  the  procurement  proc- 
ess. Constraints  imposed  by  the 
Armed  Services  Procurement 
Regulations  must  be  immedi- 
ately surfaced  to  permit  develop- 
ment of  petitions  for  permanent 
ASPR  changes. 

Finally,  CCAP  will  carefully 
develop  necessary  policies  and 


methodologies  to  ensure  objec- 
tive, quantitative  analysis  of  all 
possible  alternatives  prior  to  any 
organic  versus  contractor  sup- 
port decision  with  respect  to  re- 
pairable products.  Of  paramount 
importance  will  be  the  develop- 
ment of  a workable  maintenance 
concept  based  primarily  on  avail- 
ability and  resultant  reliability 
and  maintainability  require- 
ments. This  logistics  decision 
must  be  cost-effective ; thus, 
trade-offs  may  be  indicated.  Un- 
fortunately, buying  commercial 
will  normally  fix  as  constants 
such  cost  drivers  as  R&M,  there- 
by limiting  the  trade-offs  to  lo- 
gistics parameters.  Pilot  pro- 
gram guidelines  call  for  the 
judicious  use  of  logistics  sup- 
port analysis  and  level  of  repair 
analysis  as  tools  in  evaluating 
logistics  support  alternatives. 

With  respect  to  the  thirty  dif- 
ferent consumables  presently  in- 
cluded, the  CCAP  and  CISP  pilot 
programs  will  ask  and  answer 
the  following  questions : 

• Must  the  consumable  prod- 
uct be  described  by  military  or 
federal  specification,  or  will  a 
commercial  specification  or  pur- 
chase description  be  adequate  to 
ensure  delivery  of  a satisfactory 
product? 

• Is  it  necessary  to  centrally 
procure,  manage,  and  store  a 
given  consumable,  or  can  the 
item  be  locally  managed  with 
concomitant  use  of  the  commer- 
cial supply  and  distribution 
system  ? 

CCAP  Impact 

The  Commercial  Commodity 
Acquisition  Program  will  strike 
at  the  heart  of  existing  policy 
and  procedure  within  DoD  Com- 
ponents. It  will  impact  logistics 
support,  cost,  standardization, 
and  all  aspects  of  the  acquisition 


Defense  Management  Journal 


37 


process.  Although  there  are  en- 
trenched functional  elements 
who  paint  the  impact  as  totally 
negative,  just  the  opposite  is 
true.  The  acquisition  process 
will  certainly  be  improved  if  it 
is  structured  to  permit  an  ob- 
jective look  at  commercial,  off- 
the-shelf  products.  Unit  produc- 
tion cost  and  cost  of  ownership 
will  be  favorably  impacted  if 
expensive  and  time-consuming 
R&D  can  be  avoided.  And  CCAP 
will  drive  the  establishment  of  a 
more  flexible  logistics  policy,  the 
infusion  of  which  will  un- 
doubtedly result  in  cost-effective 
and  timely  logistics  support  of 
DoD  material. 

While  alarmists  stress  that 
CCAP  is  the  antithesis  of  the 
Defense  Standardization  Pro- 
gram, nothing  could  be  further 
from  the  truth.  There  is  abso- 
lutely no  reason  why  DoD  can- 
not standardize  on  an  off-the- 
shelf  commercial  product  pro- 
vided such  an  effort  does  not 
impede  technological  improve- 
ment of  the  product.  Just  as  not 
every  product  should  be  stand- 
ardized, not  every  DoD  require- 
ment can  be  satisfied  by  a com- 
mercial, off-the-shelf  product. 
The  goal  is  to  satisfy  a user  need 
in  a cost-effective  manner  by 
utilizing  those  techniques  that 
produce  the  desired  result. 

A Few  Success  Stories 

There  exist  today  some  out- 
standing examples  of  DoD  pro- 
grams which  involve  commercial 
products.  One  of  these  includes 
Materials  Handling  Equipment, 
where  the  trust  is  twofold:  to 
reduce  the  number  of  military 
specifications  for  MHE ; and  to 
reduce  the  number  of  military- 
peculiar  requirements  in  those 
specifications.  So  far,  there  have 
been  percentage  reductions  in 


Army,  Navy,  and  Air  Force 
MHE  specifications  of  51  per- 
cent, 12  percent,  and  83  percent, 
respectively.  Even  more  impor- 
tant is  that  commercial-equiva- 
lent MHE  is  now  often  able  to 
satisfy  military  needs  without 
modification.  Furthermore,  the 
services  are  consolidating  their 
requirements  annually,  the  re- 
sults of  which  are  increased 
responsiveness  from  suppliers 
and  reductions  in  unit  cost. 

The  Navy  has  a very  viable 
program  called  TELCAM,  or 
Telecommunications  Equipment 
Low  Cost  Acquisition  Methods, 
whose  objective  is: 

to  provide  reliable  tele- 
communications equipment 
at  lower  in-service  costs 
through  methodologies 
which  precisely  translate 
operational  requirements  to 
technical  parameters  using 
alternatives  to  select  the 
best  acquisition  mode,  main- 
tenance philosophy  and  lo- 
gistics support  procedures.^ 

This  TELCAM  objective  closely 
parallels  those  of  CCAP.  It  is  a 
long-term  effort,  with  phase  one 
addressed  to  the  telecommunica- 
tions environment  aboard  sur- 
face ships  of  all  operating 
classes. 

Temperature-humidity,  vibra- 
tion, and  electrical  transient  re- 
sponse data  were  collected  over 
a 12-year  period  under  a pro- 
gram entitled  “Shipboard  Equip- 
ment Environmental  Data  Study 
(SEEDS).”  From  this  data  base 
a TELCAM  screen  was  devel- 
oped which  is  actually  a tailored 
version  of  MIL-E-16400.  A 
market  survey  was  then  con- 
ducted to  determine  the  avail- 
ability of  commercial  electronics 
equipment  to  meet  various  ship- 
board requirements.  Of  six  dif- 


ferent types  of  available  com- 
mercial equipment  screened  un- 
der TELCAM,  four  passed  and 
two  failed. 

Results  of  the  screening, 
shown  in  Figure  2,  demonstrate 
that  well-designed  commercial 
equipment  will  function  effec- 
tively in  the  real-world  military 
environment,  and  that  a selec- 
tion screening  procedure  is 
essential  to  eliminate  commer- 
cial equipment  with  severe  de- 
sign weaknesses. 

Figure  3 illustrates  the  cost 
difference  between  TELCAM 
commercial  equipment  and 
equipment  identical  in  function, 
but  militarized  for  service  use. 
While  the  militarized  cassette 
is  far  more  rugged  than  the 
commercial  model,  the  cost  ratio 
is  an  unbelievable  48  to  1.  In  this 
case,  the  government  is  paying 
for  features  it  doesn’t  need  be- 
cause the  military  design  far  ex- 
ceeds the  requirements;  more- 
over, the  militarized  recorder  re- 
quires a waiver  of  MIL-E-16400 
temperature-humidity  require- 
ments. 

The  commercial  and  militar- 
ized telephones  provide  a better 
comparison.  Here  the  militarized 
telephone,  despite  the  fact  that 
it  was  designed  for  rugged  mili- 
tary operation,  proved  unreli- 
able, and  was  successfully  sub- 
stituted by  its  commercial  coun- 
terpart. 

The  results  of  the  Navy 
TELCAM  effort  to  date  confirm 
that  there  are  dramatic  cost 
savings  inherent  in  buying  and 
using  commercial  products ; and, 

° R.  Leffler,  “Telecommunications 
Equipment  Low  Cost  Acquisition 
Methods  (TELCAM),”  NELC  Techni- 
cal  Document  335,  Naval  Electronics 
Laboratory  Center,  San  Diego,  CA, 
July  197U  (available  through  the  De- 
fense Documentation  Center  under  ac- 
cession number  A001713). 


38 


July  1977 


Figure  2.  Results  of  Available  Commercial  Electronics 
Equipment  Tested  to  Meet  Various  Shipboard  Requirements 

Equipment 

Test  Results 

Recorder 

Passed;  also  passed  MIL-E-16400  with  modified  tem- 
perature-humidity. 

Floppy  disk 

Passed. 

Telephone 

Passed;  slight  modification  to  cradle  handle. 

Plotter 

Passed;  slight  modification  adding  absorbent  spacers 
between  circuit  cards  and  chassis. 

Transceiver 

Failed  own  specification  and  temperature-humidity. 
Extensive  modification  required.  Rejected. 

Color  TV 

Failed  vibration,  electrical  transient  response,  and 
humidity.  Extensive  modification  required.  Rejected. 

just  as  important,  commercial 
products  can  and  do  perform  in 
the  real-world  military  environ- 
ment. 

The  MACI  Program 

The  Army  has  instituted  a 
program  known  as  Military 
Adaptation  of  Commercial  Items. 
The  thrust  of  MACI  is  to  meet 
requirements  with  commercial 
off-the-shelf  equipment  where 
possible,  but  without  ruling  out 
commercial  equipment  which 
will  do  the  job  with  minor  modi- 
fication. 

A very  successful  application 
of  MACI  involved  the  Army’s 
procurement  of  a navigational 
receiver  to  be  installed  in  all 
Army  helicopters.  A two-step 
procurement  for  approximately 
5,000  receivers  initially  resulted 
in  a response  from  six  potential 
suppliers,  all  of  whom  had  com- 
mercially designed,  general  avia- 


tion receivers  available  off-the- 
shelf.  Test  and  evaluation  nar- 
rowed the  respondents  to  four. 
The  award  was  then  made  based 
on  the  lowest  bid  price.  Included 
in  the  solicitation  was  a require- 
ment for  a Reliability  Improve- 
ment Warranty.  The  warranty 
agreed  upon  was  for  4 years  at 
2.6  percent  of  unit  cost;  thus, 
the  contractor  assumed  total 
logistics  support  with  a distinct 
incentive  to  improve  equipment 
reliability  over  that  time  frame. 

The  equipment  was  delivered 
and  a mean-time-between-failure 
reliability  requirement  of  750 
hours  was  met.  The  Army  esti- 
mates a per-unit  cost  savings  of 
$4,700  when  compared  to  a mili- 
tarized version  of  the  same  re- 
ceiver, coupled  with  the  elimina- 
tion of  a 3-  to  5-year  R&D  effort 
and  attendant  nonrecurring 
costs.  In  addition,  cost-effective 
logistics  support  was  achieved. 

Two  points  relative  to  this 


procurement  should  be  men- 
tioned. First,  modifications  for 
electromagnetic  interference  and 
shock  were  required  to  the  basic 
off-the-shelf  receiver.  The  con- 
tractor was  able  to  implement 
them  without  disrupting  his  pro- 
duction line  or  seriously  affect- 
ing unit  cost  savings.  Second, 
the  maintenance  concept  for  the 
receiver  coupled  with  the  RIW 
clause  enabled  the  Army  to  ac- 
quire cost-effective  logistics. 
While  another  logistics  decision 
must  be  made  4 years  from  now, 
there  is  little  reason  why  the 
RIW  clause  could  not  be  rene- 
gotiated for  the  remaining  re- 
ceiver life.  Most  importantly, 
the  Army  has  the  option  to  de- 
velop organic  logistics  support 
or  to  continue  with  contractor 
support,  an  option  which  would 
not  have  been  available  had  the 
decision  been  made  at  the  outset 
to  go  with  organic  logistics 
support. 

Inertia  a Problem 

Any  change  in  traditional 
thinking  and  concepts  is  faced 
with  institutional  inertia  resist- 
ing the  change.  Coupled  with  this 
are  the  socio-economic  problems 
which  arise  when  “empires” 
and  “rice  bowls”  are  threatened. 
Unfortunately,  CCAP  faced  each 
of  these;  but  as  the  advantages 
and  payoffs  associated  with  a 
viable  commercial  acquisition 
program  accrue,  these  problems 
should  disappear. 

On  the  other  hand,  the  pilot 
program  will  expose  certain 
technical  problems  and  issues 
which  will  require  innovation 
and  foresight  if  they  are  to  be 
resolved  effectively.  Product 
performance  is  one  potential 
problem  area.  Why?  Because 
OoD  can  exert  little  or  no  design 
control  over  commercial,  off-the- 


Figure  3.  Two  Examples  of  Cost  Differences  Between 
Commercial  and  Militarized  Equipment 

Commercial  Military 

Cassette  recorder  $167  $8,000 

Telephone  $ 42  $ 70 
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shelf  products,  and  because  com- 
promise of  a military  require- 
ment is  often  not  possible.  Per- 
formance includes  not  only  such 
design  parameters  as  range  and 
accuracy,  but  also  reliability 
and  maintainability.  It  is  ap- 
propriate to  focus  on  these  latter 
factors  because  they  often  take 
a “back  seat”  to  the  more  glam- 
orous design  characteristics. 

Due  to  the  lack  of  control  over 
R&M  design  when  dealing  with 
a commercial,  off-the-shelf  prod- 
uct, safeguards  must  be  estab- 
lished through  some  form  of  test 
and  evaluation,  or  through  as- 
sessment of  supplier  data  which 
would  tend  to  support  his  R&M 
claims,  coupled  with  various  con- 
tractual provisions  such  as  RIWs 
and  conditional  acceptance  based 
on  field  evaluation.  The  steps 
taken  to  ensure  achievement  of 
reliability  and  maintainability 
requirements  will  vary  on  a 
case  basis.  Take,  for  example, 
one  of  the  Navy’s  pilot  program 
candidates,  Integrated  Transit/ 
OMEGA.  This  equipment  will  be 
installed  aboard  surface  ships 
and  tactical  submarines,  and 
will  therefore  require  service 
approval. 

Service  approval  is  based  on 
successful  operational  test  and 
evaluation  in  the  real  world,  and 
is  prerequisite  to  the  production 
decision.  In  this  case,  production 
go-ahead  could  then  be  based  on 
test  and  evaluation,  coupled  with 
review  and  verification  of  sup- 
plier reliability  data.  Should 
supplier  R&M  data  prove  in- 
adequate or  nonexistent,  a more 
extensive  test  effort  would  be 
required.  Something  similar  to 
a TELCAM  screen  integrated 
into  a reliability  test  and  main- 
tainability demonstration  would 
be  one  possibility.  Operational 
test  and  evaluation  is  another, 


because  some  assessment  can  be 
made  not  only  of  reliability,  but 
also  of  maintainability,  depend- 
ability, human  engineering,  and 
supportability. 

Including  RIW  in  the  solici- 
tation would  protect  the  govern- 
ment against  unreliability  while 
incentivizing  the  supplier  to  im- 
prove product  reliability  during 
the  warranty  period.  A sup- 
plier’s acceptance  of  a fixed- 
price  production  contract  with 
an  RIW  provision  is  generally 
an  indication  that  he  has  some 
degree  of  confidence  in  the  reli- 
ability and  maintainability  of 
this  product. 

The  government  must  also 
ensure  that  the  supplier  has  in 
place  a satisfactory  quality  as- 
surance program.  This  cannot 
be  accomplished  by  an  arbitrary 
insertion  of  MIL-Q-9858  into 
the  contract.  Rather,  this  may 
be  done  by  pre-award  survey; 
by  including  in  the  solicitation 
quality  assurance  requirements 
tailored  to  the  specific  user  re- 
quirements ; and  by  use  of  “Com- 
mercial Market  Acceptability” 
as  a prerequisite  to  award. 

As  defined  by  the  Office  of 
Federal  Procurement  Policy, 
Commercial  Market  Accepta- 
bility : 

. . . relates  to  commercial 
products  that  are  currently 
marketed  in  substantial 
quantities  for  the  general 
public  and  / or  industry. 
These  marketed  items  in- 
volve commercial  sales  that 
predominate  over  Govern- 
ment purchases.  To  have 
become  acceptable  in  the 
market  place,  products  must 
have  been  priced  competi- 
tively and  performed  ac- 
ceptably, as  judged  by  a 
wide  range  of  users.^ 


There  is  always  the  possibility 
that  use  of  this  proviso  will  re- 
sult in  protests,  but  it  seems  to 
be  a reasonable  condition  accept- 
able to  legitimate  suppliers. 
Certainly  the  majority  of  com- 
mercial off-the-shelf  products 
being  marketed  by  reputable 
manufacturers  should  eventually 
be  able  to  meet  the  test  of  com- 
mercial market  acceptability. 

The  Specification  Problem 

Basic  to  the  entire  acquisition 
process  is  the  problem  of  over- 
specification of  requirements.  In 
one  instance,  a user  requirement 
for  a radio  receiver  was  being 
converted  to  a definitive  specifi- 
cation. The  specification  writer 
was  aware  of  at  least  six  com- 
mercial, off-the-shelf  receivers 
which  would  satisfy  the  basic 
requirement.  Unfortunately,  he 
chose  to  include  in  the  specifi- 
cation the  best  features  from 
each  of  them.  As  a result,  he  had 
a specification  for  a hybrid  re- 
ceiver which  didn’t  exist,  and 
which  far  exceeded  the  baseline 
requirement. 

For  this  problem  to  be  solved, 
the  government  must  analyze  the 
commercial  specification  asso- 
ciated with  an  off-the-shelf  item ; 
if  the  baseline  user  requirement 
can  be  met,  the  commercial 
specification  should  be  used. 
Industry,  on  the  other  hand, 
must  improve  their  specifica- 
tions and  purchase  descriptions 
so  that  they  are  useful  to  DoD 
as  well  as  the  private  sector. 

The  blanket  application  of 


® OFPP  Memorandum  to  the  Secre- 
tary of  Defense,  Administrator  of 
Veterans  Affairs  and  Administrator 
of  General  Services,  6 December  1976, 
subject:  Incremental  Implementation 
of  Policy  on  Procurement  and  Supply 
of  Commercial  Products — Planning 
and  Analysis  Phase. 
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“Half  a Loaf  Isn’t  Necessarily  Better  Than  None” 

or 

“Good  Try,  But  No  Blue  Ribbon” 


Some  time  ago,  a DoD  Com- 
ponent had  a requirement  for 
a number  of  motion  picture 
projectors.  The  requirement 
was  naturally  directed  to  the 
organization  responsible  for 
satisfying  the  need. 

There,  the  first  step  was  to 
express  the  requirement  in  a 
manner  suitable  for  procure- 
ment. Rather  than  take  the  tra- 
ditional “blinders-on”  approach 
of  writing  a military  specifica- 
tion for  the  projector,  this  or- 
ganization made  a determined 
and  admirable  effort  to  be  tech- 
nically aware  and  cost  con- 
scious. A performance-type 
specification  was  prepared  for 
the  procurement.  Then  the 
commercial  marketplace  was 
surveyed,  revealing  that  sev- 
eral commercial  motion  picture 
projectors  which  met  the  re- 
quirement were  available  off- 
the-shelf. 

At  this  point,  the  situation 
soured.  In  interpreting  that  por- 


tion of  the  requirement  dealing 
with  the  projector  storage  con- 
tainer, someone  decided  that 
full  military  specification  treat- 
ment should  be  applied.  This 
conclusion  was  reached  be- 
cause the  projector  was  to  be 
utilized  in  all  kinds  of  environ- 
ments and  therefore  required 
protection  against  such  asso- 
ciated adversities  as  rain,  snow, 
hail,  fungus,  and  temperature 


extremes.  As  a result,  a pro- 
tective case  was  procured 
which  would  meet  all  these  en- 
vironmental requirements. 

The  effect  was  immediate 
and  catastrophic.  Competition 
was  severely  reduced  when 
several  suppliers  either  could 
not  or  would  not  respond  to 
the  solicitation  because  of  the 
special  case  specified.  Worse 
yet,  the  cost  of  the  protective 
case  exceeded  the  cost  of  the 
motion  picture  projector  by 
nearly  a factor  of  eight. 

The  basic  question  that  must 
be  asked  is:  Was  that  special 
case  really  necessary  when,  in 
all  probability,  90  percent  of 
the  projectors  would  be  stored 
and  operated  in  a benign  en- 
vironment regardless  of  the 
actual  geographic  location? 
This  example  dramatically  illus- 
trates the  importance  of  thor- 
oughly understanding  require- 
ments and  thereby  avoiding 
overspecification. 
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specifications  and  technical  data 
requirements  not  only  drives 
acquisition  costs  astronomically 
upward  but  also  turns  off  the 
commercial  supplier.  The  solu- 
tion is  simple,  but  difficult:  tail- 
oring must  become  routine.  Al- 
though this  involves  time  and 
effort,  it  is  a necessity  during 
this  time  of  funding  austerity. 

Industry  can  help  in  this  area 
by  improving  the  quality  of  its 
technical  data,  maintenance  pub- 
lications being  a case  in  point. 
They  must  be  written  with  an 
understanding  of  both  the  mili- 
tary’s concept  of  conducting 
maintenance  and  the  current 
capabilities  of  military  techni- 
cians. All  too  often  commercial 
publications  are  written  for  con- 
tractor field  engineers  rather 
than  technicians.  But  it  is  a 
two-way  proposition,  for  the 
government  bears  the  respon- 
sibility for  publicizing  such 
relevant  information. 

Armed  Services  Procurement 
Regulation  constraints  and  DoD 
Component  regulations  and  pro- 
cedures are  known  generic  prob- 
lem areas.  One  of  the  basic  ob- 
jectives of  the  CCAP  pilot  pro- 
gram is  to  expose  this  type  of 
problem  so  that  immediate  cor- 
rective action  can  be  taken.  It 
is  hoped  that  industry  will  ag- 


gressively pursue  their  role  in 
this  area  through  such  organi- 
zations as  the  Electronic  In- 
dustries Association,  Aerospace 
Industries  Association,  and  Na- 
tional Security  Industries  Asso- 
ciation. 

Proprietary  data  and  profit 
margins  also  represent  potential 
problems.  The  government  must 
accept  industry’s  position  on 
proprietary  data  just  as  the 
commercial  customer  does  if  it 
expects  responsiveness  to  solici- 
tations. Commercial  price  quotes 
must  be  acceptable  to  the  gov- 
ernment. Profit  margins  cannot 
be  dictated  to  the  commercial 
supplier.  Price  breaks  and  dis- 
counts can  best  be  obtained  by 
consolidating  requirements  and 
invoking  procurement  techniques 
which  incentivize  suppliers  and 
reflect  DoD’s  role  as  a major 
source  of  long-term  business. 

Tradition  and  Emotion 

An  undercurrent  exists  among 
military  users  which  reflects  a 
certain  lack  of  confidence  in  com- 
mercial products,  especially  the 
more  sophisticated  ones.  Part  of 
this  feeling  is  real,  part  imag- 
ined ; but  it  is  prevalent  enough 
that  it  must  be  addressed  by 
commercial  suppliers  solicitous 
of  DoD  business.  Among  the 


ways  to  reduce  and  eventually 
eliminate  this  wariness  are  for 
the  commercial  suppliers  to : 

• Develop  an  awareness  of  the 
subtle  and  not-so-subtle  differ- 
ences between  his  commercial 
customers  and  DoD  as  a cus- 
tomer, trying  to  narrow  the  gap. 

• Achieve  commercial  market 
acceptability  of  his  products, 
which  is  simply  good  business 
regardless  of  the  type  of  cus- 
tomer. 

• Establish  and  maintain  a 
viable  R&D  program,  instead  of 
expecting  DoD  always  to  bear 
the  brunt  of  this  burden. 

• Design  reliability  and  main- 
tainability into  his  product  from 
the  beginning,  keeping  in  mind 
that  these  design  characteristics 
are  much  more  than  emotional 
factors  when  he  is  providing  a 
product  that  will  contribute  to 
the  capability  of  the  United 
States  to  defend  itself, 

• Establish  and  maintain  a 
sound  quality  assurance  pro- 
gram, since  spending  money  to 
design  a product  which  meets  all 
performance  requirements  is 
worthless  if  the  performance 
levels  achieved  degrade  on  the 
production  line. 

One  final  problematic  issue  in- 
volves logistics  support,  where 
emotionalism  and  traditional 
thinking  among  certain  elements 
of  the  military  are  rampant,  and 
often  with  good  reason.  Ade- 
quate and  timely  logistics  sup- 
port to  major  weapon  systems 
and  subsystems  has  traditionally 
been  “a  dollar  short  and  a day 
late.”  With  the  advent  of  the 
integrated  logistics  support  con- 
cept and  the  realization  that  ade- 
quate support  is  part  and  parcel 
to  operational  readiness,  signifi- 
cant progress  has  been  made  in 
terms  of  funding,  planning,  and 
managing  logistics  support.  The 
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result  has  been  an  order  of  mag- 
nitude improvement  in  system 
support  capability  across-the- 
board. 

Consequently,  any  program 
which  appears  to  threaten  this 
achievement  is  subject  to  attack, 
and  the  potential  use  of  con- 
tractor logistics  support  inher- 
ent in  CCAP  represents  just 
such  a threat.  This  is  because 
the  support  capability  of  the 
commercial  supplier  is  unknown, 
suspect,  and  even  nonexistent 
in  some  areas.  Thus,  industry’s 
responsibility  is  to  access  its 
logistics  support  capability  in 
terms  of  DoD’s  requirements, 
and  to  take  action  as  appro- 
priate. DoD  Components,  on  the 
other  hand,  must  understand 
that  organic  support  is  often 
neither  cost-effective  nor  appro- 
priate, and  as  such  is  not  the 
only  answer.  A learning  curve 
is  involved,  but  the  potential 
exists  to  climb  the  curve ; it  is  a 
matter  of  attitude,  dedication, 
and  determination. 

CCAP  and  Other  Programs 

There  are  many  programs 
throughout  the  federal  govern- 
ment which  complement  CCAP 
objectives,  but  two  such  pro- 
grams are  worthy  of  mention. 
The  first  is  a commercial  prod- 
uct policy  statement  promul- 
gated by  the  Office  of  Federal 
Procurement  Policy  of  the  Office 
of  Management  and  Budget  on 
May  24,  1976: 

The  Government  will  pur- 
chase commercial,  off-the- 
shelf  products  when  such 
products  will  adequately 
serve  the  Government’ s re- 
quirements, provided  such 
products  have  an  estab- 
lished commercial  market 
acceptability.  The  Govern- 


ment will  utilize  commer- 
cial distribution  channels  in 
supplying  commercial  prod- 
ucts to  its  users. 

The  first  phase  in  implement- 
ing this  policy  involves  examin- 
ing groups  of  consumable  prod- 
ucts under  the  management 
control  of  DoD,  the  General 
Services  Administration,  and  the 
Veterans  Administration  to  de- 
termine whether  these  items  can 
be  procured  by  commercial  spe- 
cifications rather  than  by  mili- 
tary or  federal  specifications. 
Also  to  be  determined  is  whether 
the  commercial  supply  and  dis- 
tribution system  can  be  used  to 
provide  these  items  to  the  user 
where  and  when  needed.  Al- 
though CCAP  was  initiated  5 
months  prior  to  the  issuance  of 
the  OFPP  commercial  policy,  it 
is  structured  to  be  compatible 
with  and  responsive  to  that 
policy. 

Another  important  DoD  pro- 
gram which  complements  CCAP 
is  the  effort  of  the  Defense  Ma- 
teriel Specifications  and  Stand- 
ards Office  to  adopt  industrial 
specifications  and  standards.  The 
concept  here  is  to  eliminate  mili- 
tary specifications  wherever  in- 
dustrial specifications  will  meet 
DoD’s  requirements.  When  one 
considers  that  there  are  over 


40,000  documents  involved,  the 
enormity  of  the  task  is  appar- 
ent; but  much  progress  is  being 
made. 

Effort  Will  Produce  Results 

The  impact  of  a viable  OSD 
Commercial  Commodity  Acqui- 
sition Program  is  far-reaching, 
and  the  potential  payoffs  to  both 
DoD  and  industry  are  extremely 
significant.  Such  benefits  as 
R&D  cost  savings  and  time 
avoidance,  lower  unit  production 
costs,  a shorter  acquisition  cycle, 
increases  in  competition,  and 
improvements  in  the  industrial 
base  cannot  be  discounted.  It 
behooves  everyone  involved  in 
satisfying  DoD  requirements  to 
fully  support  this  program  and 
make  it  a success.  DJV|J 
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Tapping  Organizational  Functioning 

in  the  Federal  Sector 

Through  Systematic  Survey  Research 


Through  the  Civil  Service  Commission’s  use  of  surveys,  govern- 
ment employees’  perceptions  of  their  working  life  will  be  assured 
of  adequate  representation  when  management  finds  it  necessary 
to  make  changes  in  organizational  functioning. 


During  the  past  few  years  there  has  been 
a significant  growth  in  the  number  of  employee 
surveys  throughout  the  public  and  private  sec- 
tors. For  example,  the  Civil  Service  Commis- 
sion surveys  employees  throughout  the  federal 
government  concerning  their  perceptions  about 
various  aspects  of  their  work  environments, 
while  General  Motors  and  Sears  are  just  two 
of  the  many  major  corporations  which  have 
developed  extensive  personnel  survey  programs. 

Results  from  these  surveys  are  used  to  deter- 
mine how  employees  view  their  work  environ- 
ment in  terms  of  such  factors  as  management 
practices  and  policies,  communications  effec- 
tiveness, and  work  group  relationships.  Indices 
of  current  organizational  health  and  employee 
job  satisfaction  are  frequently  derived  from 
such  survey  data.  Moreover,  surveys  have  re- 
cently become  integral  components  of  organiza- 
tional development  programs  designed  to  en- 
hance organizational  functioning  through  the 


application  of  behavioral  science-based  inter- 
vention techniques. 

Functions  of  Organizational  Surveys 

Organizational  surveys  serve  a number  of 
functions  within  an  organizational  develop- 
ment program.  They  can  serve  as  a diagnostic 
means  to  identify  problem  areas  which  can  be 
addressed  through  OD  strategies  or  direct  man- 
agement action.  The  data  itself  can  provide  a 
central  focus  for  such  OD  strategies  as  partici- 
pative problem  solving,  where  work  group 
members  examine  the  data  and  subsequently 
develop  their  own  approaches  to  resolving 
problem  areas. 

Surveys  can  also  provide  one  source  of  data 
for  evaluating  the  effects  of  OD  strategies.  For 
example,  they  can  be  readministered  following 
the  conclusion  of  the  OD  program,  and  the  data 
collected  can  be  compared  with  data  obtained 
prior  to  the  program  introduction  to  detect 


by  Stanley  L.  Cohen  and  John  R.  Turney 
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program-induced  changes.  Employee  percep- 
tions of  their  own  work  motivation  and  effort 
as  well  as  their  job  satisfaction  are  useful  focal 
points  in  making  such  evaluations. 

Finally,  evaluations  of  the  current  health  of 
an  organization  before  and  after  the  introduc- 
tion of  an  OD  program  can  be  conducted  by 
comparing  survey  data  collected  in  the  focal 
organization  with  normative  data  collected  in 
similar  organizations  using  the  same  survey 
instruments. 

In  the  past,  the  primary  function  of  surveys 
was  to  measure  the  job  satisfaction  of  em- 
ployees in  terms  of  various  job  and  work  en- 
vironment dimensions.  Ronan  ^ noted  seven 
basic  dimensions  of  job  satisfaction  which 
seemed  to  appear  most  frequently  in  survey 
results ; these  are : 

• The  content  of  the  work  itself. 

• Direct  supervision. 

• The  total  organization  and  its  management. 

• Opportunities  for  advancement. 

• Pay  and  other  benefits. 

• Co-workers. 

• Working  conditions. 

• W.  W.  Ronan,  “Individual  and  Situational  Variables 
Relating  to  Job  Satisfaction,”  Journal  of  Applied  Psy- 
chology Monograph,  September  1970,  pp.  1-31. 


A prime  example  of  such  a survey  is  the  Job 
Description  Index  developed  by  Smith  et  al.^ 
which  considers  five  such  dimensions. 

However,  OD  programs  frequently  require  a 
wider  range  of  measures  which  provide  more 
detail  on  the  nature  of  employees’  perceptions, 
motivations,  behaviors,  and  satisfactions.  More- 
over, research  attempting  to  relate  general  job 
satisfaction  measures  to  performance  has  been 
relatively  unsuccessful.  Therefore,  instruments 
are  now  being  developed  which  deal  with  more 
specific  aspects  of  the  job,  work  environment, 
and  total  organizational  setting. 

The  intent  in  developing  these  instruments 
is  to  provide  as  complete  a data  picture  as 
possible  of  how  employees  respond  to  their  jobs 
and  work  environments.  Examples  of  instru- 
ments developed  with  this  in  mind  include  the 
Michigan  Organizational  Assessment  Package 
from  the  Survey  Research  Center  at  the  Univer- 
sity of  Michigan  and  the  Survey  of  Organiza-* 
tional  Climate  at  the  Civil  Service  Commission. 

These  instruments  tend  to  focus  heavily  on 
the  effects  which  various  aspects  of  the  job  and 
work  environment  have  on  employee  motiva- 
tion. For  example,  as  to  supervision,  emphasis 
is  placed  on  the  degree  to  which  a supervisor 
adequately  motivates  his  subordinates  through 
the  effective  administration  of  rewards  for 
good  performance.  The  delineation  of  various 
rewards  beyond  the'  more  traditionally  con- 
sidered ones  such  as  pay  and  promotion  can 
also  be  explained  as  potential  motivators. 

Frequently,  organization  or  job-specific  con- 
tent may  be  introduced  into  the  survey  to  tap 
certain  dimensions  more  effectively.  For  ex- 
ample, specific  tasks  or  activities  might  be 
considered  in  order  to  determine  the  extent  to 
which  they  are  viewed  as  challenging  or  even 
necessary  to  effective  employee  performance. 
In  addition,  measures  of  work  effort  have  been 
developed  and  incorporated  into  surveys  such 
as  the  Work  Environment  Questionnaire  at  the 
Army  Research  Institute.^  These  measures  show 

‘ P.  C.  Smith,  L.  M.  Kendall,  and  C.  L.  Herlin,  The 
Measurement  of  Satisfaction  in  Work  and  Retirement 
(Chicago:  Rand  McNally,  1969). 

® J.  R.  Turney  and  S.  L.  Cohen,  “The  Development  of 
a Work  Environment  Questionnaire  for  the  Identifica- 
tion of  Organizational  Problem  Areas  in  Specific  Army 
Work  Settings,”  Technical  Paper  275,  Army  Research 
Institute  for  the  Behavioral  and  Social  Sciences,  Arling- 
ton, VA,  1976  (available  from  the  National  Technical 
Information  Service  under  accession  number  A0282^1). 
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potential  both  for  tapping  how  much  effort 
employees  expend  performing  various  work 
activities  and  for  examining  various  situational 
factors  such  as  the  work  group  and  organiza- 
tional policies  which  may  either  aid  or  restrict 
the  total  effort. 

CSC's  Approach  to  Survey  Development 

There  are  several  basic  assumptions  under- 
lying surveys  that  are  used  as  part  of  OD 
programs : 

• The  items  in  the  survey  accurately  and 
inclusively  measure  employee  perceptions,  moti- 
vations, and  satisfactions  in  all  cultural  organi- 
zational areas. 

• Certain  relationships  exist  between  the 
survey  items  and  actual  on-the-job  behaviors, 
performances,  and  ultimately,  organizational 
effectiveness. 

The  survey  research  and  development  pro- 
gram at  the  Civil  Service  Commission  addresses 
these  two  assumptions  and  assures  that  they 
are  met  within  the  survey  instruments  being 
developed  for  use  throughout  the  federal  sec- 
tor. The  steps  being  followed  include  the  gen- 
eration of  sets  of  survey  items  which  seem  to 
measure  important  dimensions  of  an  employee’s 
job  and  work  environment.  Conceptual  models 
are  used  as  a guide  in  delineating  those  dimen- 
sions to  be  addressed  in  the  survey. 

One  such  model  (Figure  1)  shows  the  rela- 
tionship between  employee  motivation  and  vari- 
ous work  environment  dimensions.  This  model 
postulates  that  various  aspects  of  an  employee’s 
work  environment  influence  the  extent  to  which 
that  person  can  fully  express  motivation  in  ac- 
tual work  effort  and  performance. 

Through  a series  of  survey  administrations, 
data  analyses,  survey  modifications,  and  re- 
administrations, one  can  produce  instruments 
which  satisfy  the  first  assumption  of  accuracy 
and  inclusiveness.  At  this  stage  the  survey 
could  be  used  to  obtain  data  from  employees 
in  one  organization  which  could  be  compared 
with  data  from  another  organization.  The 
health  of  one  organization  could  be  compared 
to  that  of  one  or  more  other  organizations,  but 
it  would  be  impossible  to  determine  on  an  abso- 
lute basis  how  effectively  any  one  organization 
is  functioning. 

The  second  assumption  is  more  difficult  to 
accomplish,  but  is  equally  important  if  the  sur- 


vey is  to  be  useful  in  an  OD  program  where  the 
ultimate  objective  is  to  enhance  organizational 
functioning.  This  research  effort  involves  the 
following : 

• The  determination  of  relationships  between 
employee  survey  responses  and  independent 
measures  of  employee  effort  and  performance. 

• The  delineation  of  situational  factors  which 
reduce  or  increase  these  relationships. 

• The  establishment  of  the  extent  to  which 
survey  response-performance  relationships  gen- 
eralize- across  various  agencies  in  the  federal 
sector. 

The  primary  initial  focus  in  this  research  is  on 
the  delineation  of  independent  measures  which 
are  sensitive  to  changes  in  employee  motivation 
and  performance  and  are  acceptable  to  man- 
agement as  indicators  of  effective  organiza- 
tional functioning. 

Survey  Use  Within  the  Army 

Recently  a survey  was  used  as  an  integral 
component  of  an  OD  program  at  an  Army  field 
communications  facility.  The  survey  used  was 
the  Work  Environment  Questionnaire,^  which 
was  designed  specifically  for  this  OD  effort. 
Serving  all  of  the  functions  described  earlier, 
the  WEQ  provided  a means  to  identify  organi- 
zational problem  areas;  its  data  were  a focus 
for  participative  problem-solving  sessions;  and 
it  served  as  one  source  for  evaluation  of  the 
impact  of  the  OD  program. 

Several  unique  features  were  built  into  the 
WEQ.  One  of  these  was  the  introduction  of  a 
section  where  respondents  were  asked  to  esti- 
mate how  they  distributed  their  work  time 
among  various  tasks  or  activities  (see  sample 
in  Figure  2 on  p.  48).  Data  obtained  were  com- 
pared with  formal  tasking  requirements  to  de- 
termine the  degree  of  consistency  between 
formal  standards  and  actual  soldier  activities. 
The  activity  distributions  for  high  and  low  per- 
formers as  indicated  by  independent  perform- 
ance criteria  were  also  compared  to  determine 
adjustments  in  training  procedures  which 
might  encourage  poor  performers  to  better 
utilize  their  work  time. 

Another  unique  feature  of  the  WEQ  was  the 
development  of  different  forms  for  subordinates 
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Figure  1.  Theoretical  Organizational  Model 


and  supervisors  which  permitted  interesting 
comparisons  of  perceptions  across  levels.  For 
example,  supervisors  were  asked  to  estimate 
how  their  subordinates  distributed  their  time 
across  activities,  while  subordinates  were  asked 
to  estimate  how  their  bosses  distributed  their 
time.®  These  data  were  introduced  into  group 
problem-solving  sessions  where  they  served  as 
the  focus  for  comparisons  of  perceptions  be- 
tween supervisors  and  subordinates,  discussion 
of  reasons  for  discrepant  perceptions,  and  in- 
creased understanding  of  how  and  why  various 
amounts  of  time  were  required  for  specific 
activities.  Similar  types  of  between-level  com- 
parisons were  also  made  for  other  work 
environment  areas  such  as  the  utilization  of 
specific  communications  channels  and  the  feed- 
back of  evaluations  for  good  and  poor  per- 
formance. 

The  use  of  the  WEQ  as  a diagnostic  instru- 
ment in  this  study  resulted  in  the  identification 
of  the  following  organizational  problem  areas : 


® The  utilization  of  such  time  measures  is  described 
in  more  detail  in  J.  R.  Turney  and  S.  L.  Cohen,  “Man- 
aging Time  Effectively : The  Worker’s  Perspective,” 
Personnel,  November  1976,  pp.  576-79. 


• The  lack  of  peer  group  norms  which  en- 
courage good  performance. 

• Insufficient  performance  feedback. 

• The  need  for  training  in  supervisory  tech- 
niques. 

• Role  ambiguity  and  conflict. 

• Inadequate  intergroup  communications 
patterns. 

• Lack  of  motivating  job  content. 

• Ambiguous  performance  evaluation  stra- 
tegies. 

An  OD  program  was  implemented  to  address 
these  various  problem  areas,  and  the  data  con- 
tinued to  play  an  active  role  in  many  group 
problem-solving  activities. 

At  the  conclusion  of  the  OD  program,  evalua- 
tions were  made  of  the  impact  of  the  inter- 
ventions themselves.  Analyses  of  survey  and 
performance  data  collected  before  and  after 
the  program  yielded  a number  of  significant 
effects,  including  a 40  percent  increase  in  cer- 
tain of  the  objective  performance  criteria.  The 
survey  data  indicated  improvements  in  such 
areas  as  proper  monitoring  of  work  perform- 
ance, presence  of  clear  performance  goals,  effec- 
tive assignment  of  work  tasks,  more  participa- 
tion in  the  development  of  work  methods,  and 
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Figure  2.  Work  Time  Distribution 


Instructions:  This  section  focuses  on  a number  of  ac- 
tivities which  you  perform  during  an  average  workday. 
Please  look  over  these  activities  and  then  estimate  as 
well  as  you  can  the  percentage  of  time  you  spend  per- 
forming each  one.  In  deciding  on  your  responses,  you 
should  consider  your  activity  during  a workday  when 
traffic  is  fairly  heavy.  You  should  also  focus  on  the 
operator  position  with  which  you  are  most  familiar. 
Make  certain  that  your  percent  time  estimates  approx- 
imate 100%.  An  hour-to-percent  conversion  guide  is 
provided  below  to  assist  you  in  making  these  esti- 
mates. Your  careful  and  honest  response  to  each  item 
would  be  most  helpful. 


Time 

% 

% 

% 

% 

% 

% 


% 

% 

% 

100  % 


Activity 

Searching  for  assigned  cases. 

Searching  for  nonassigned  or 
unidentified  cases. 

Copying  cases. 

Monitoring  cases. 

Servicing  cases. 

Giving  and  receiving  case  informa- 
tion with  other  personnel. 

Using  work  aids  (e.g.,  log  book  or 
pass-on  book). 

Resting  between  cases  on  position. 

Taking  work  breaks  away  from 
activity  center  including  meal  time. 


Conversion  Guide  (8-Hour  Workday ) 


2 hours 
1 hour  = 
30  minutes 
15  minutes  = 
1 minute  = 


25%  of  time 
12%  of  time 
6%  of  time 
3%  of  time 
1%  of  time 


alteration  in  the  time  devoted  to  certain  pro- 
ductive work  activities.® 

What's  Ahead 

The  WEQ  example  indicates  the  usefulness 
of  survey  data  as  part  of  an  OD  effort;  how- 
ever, the  WEQ  was  specifically  designed  for 
that  study.  Extensive  developmental  research 
is  being  conducted  by  CSC’s  Organizational 
Psychology  Research  Section  to  produce  sound 
survey  instrumentation  and  procedures  for  OD 
efforts  throughout  the  federal  sector.  This  re- 
search not  only  will  focus  on  item  content  it- 

” A more  complete  description  of  this  program,  en- 
titled "Impact  of  Organizational  Development  in  the 
Army,"  is  currently  being  prepared  for  publication  by 
S.  L.  Cohen  and  J.  R.  Turney. 


self,  but  also  will  consider  the  most  appropriate 
format  for  items ; procedures  for  use  in  devel- 
oping item  content  describing  unique  char- 
acteristics of  a specific  work  setting;  and 
standardized,  simplified  procedures  for  analyz- 
ing data  to  provide  organizations  with  mean- 
ingful, easily  interpretable  survey  results. 

Moreover,  the  Organizational  Psychology 
Section  plans  to  expand  the  data  base  across  a 
range  of  federal  organizations  and  utilize  this 
information  in  revising  models  of  employee 
motivation  and  organizational  functioning 
within  the  federal  sector.  As  this  research 
progresses,  CSC  also  hopes  to  develop  modules 
which  will  focus  on  specific  organizational 
areas  and  provide  a unique  survey  and  set  of 
OD  procedures  to  diagnose  and  address  prob- 
lems in  these  areas.  For  example,  there  would 
be  separate  modules  for  such  areas  as  commu- 
nications, supervisory  control,  and  motivation. 

Increased  importance  must  be  given  to  em- 
ployee perceptions  of  the  quality  of  work  life. 
During  the  1970’s  and  80’s,  more  and  more 
emphasis  will  be  placed  on  making  work  a 
satisfying  and  enriching  experience.  The  chal- 
lenge to  achieve  this  objective  will  also  increase 
as  the  average  education  level  of  Americans 
continues  to  rise.  The  utilization  of  soundly 
developed  surveys  can  aid  this  effort  by  assur- 
ing that  the  actual  concerns  and  perceptions 
of  employees  are  being  adequately  represented 
when  changes  in  organizational  functioning  are 
introduced.  DJVIJ 


DR.  STANLEY  L.  COHEN  directs  the  organiza- 
tional psychology  research  program  at  the  Civil  Service 
Commission,  and  is  also  a faculty  member  of  the  Psy- 
chology Department  of  The  George  Washington  Univer- 
sity where  he  teaches  graduate  courses  in  organiza- 
tional theory  and  its  application  to  industry. 

Prior  to  joining  the  Civil  Service  Commission,  Dr. 
Cohen  initiated  and  directed  the  organizational  effec- 
tiveness research  program  at  the  Army  Research  In- 
stitute. 

DR.  JOHN  R.  TURNEY  is  employed  by  the  Civil 
Service  Commission  in  the  organizational  psychology 
section  where  he  works  on  developing  survey  procedures 
and  evaluating  the  impact  of  organizational  develop- 
ment intervention  strategies  in  the  federal  sector.  Dr. 
Turney  is  also  a lecturer  at  The  George  Washington 
University  School  of  Business  and  Public  Affairs. 

Dr.  Turney  was  the  senior  research  psychologist  in 
the  organizational  development  unit  of  the  Army  Re- 
search Institute  prior  to  his  current  assignment. 
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Advanced  Development  Technology  Programs 
Do  We  Need  A New  Funding  Approach? 


The  message  of  this  article  is  that  a generally  accepted  system  of 
funding  advanced  development  technology  would  benefit  from 
some  major  changes. 


T 

JL  he  spectrum  of  research  and 
development  effort  in  the  Air 
Force  Systems  Command  spans 
the  complete  gamut  from  re- 
search into  basic  phenomena  to 
the  full-scale  development  and 
acquisition  of  advanced  systems. 
Allocating  resources  to  the  var- 
ious elements  of  this  spectrum 
is  a highly  complex  process 
■wherein  maintaining  a balance 
of  effort  is  always  sought  while 
also  accommodating  the  dictates 
of  high  priority  programs  (Fig- 
ure 1 on  p.  50), 

As  programs  move  from  re- 
search and  exploratory  develop- 
ment through  advanced  develop- 
ment to  engineering  and  systems 
acquisition,  the  level  of  engi- 
neering risk,  specificity  of  end 


by  Lt.  Col.  John  W.  Barlow,  USAF 
Assistant  for  Research  and 
Development  Management 
Office  of  the  Director  of  Science 
and  Technology 
Air  Force  Systems  Command 

Opinions  expressed  herein  are  those  of  the 
author  and  not  necessarily  those  of  the  Depart- 
ment of  Defense  or  Department  of  the  Air 
Force. 


product,  and  fiexibility  of  fund- 
ing or  schedule  perturbations  all 
vary  considerably.  At  the  re- 
search end,  the  degree  of  un- 
certainty is  very  high,  with  ill- 
defined  results  expected,  justi- 
fying a philosophy  of  “best 
effort”  level  of  funding  uncon- 
strained by  schedules.  At  the 
systems  acquisition  end,  the  level 
of  risk  is  deliberately  held  mini- 
mal, with  detailed  design  speci- 
fications, performance,  and  de- 
livery schedules  all  controlling 
required  funding  to  a predomi- 
nant degree. 

In  view  of  the  wide  range  of 
R&D  effort  with  its  variety  of 
characteristics,  it  is  not  difficult 
to  see  that  funding  allocation 
decisions  at  the  two  extremes 
are  fairly  straightforward.  Re- 
search is  given  a fixed  amount 
of  dollars,  and  approved  systems 
are  essentially  funded  to  meet 
the  requirement.  Between  those 
two  points,  however,  the  decision 
is  not  so  obvious  and  often  is 
accomplished  by  intuitive,  edu- 
cated guess  and  a “squeaking 
wheel”  philosophy.  If  a program 
is  a little  to  the  left  of  center. 


the  pressure  is  to  level-fund  it. 
If  it  is  to  the  right  of  center, 
the  pressure  is  to  fund  it  fully. 
And  there  are  all  shades  of  gray 
and  opinions  as  to  whether  a 
program  is  left  or  right. 

What  should  be  done  about  the 
middle  area?  As  noted  in  Figure 
1,  this  area  represents  the  ad- 
vanced development  category  of 
R&D,  falling  short  of  systems- 
oriented  programs  but  more  ad- 
vanced than  higher  risk,  compo- 
nent-oriented efforts.  The  lower 
end  of  the  advanced  development 
category  does  include  some 
higher  risk,  exploratory  efforts, 
and  the  upper  end  includes  some 
systems-oriented  efforts.  These 
generally  fall  into  the  left  or 
right  spectrum  where  the  fund- 
ing decision  is  easier  to  ration- 
alize. This  article,  therefore, 
addresses  only  the  center  section 
of  the  advanced  development 
spectrum. 

In  fiscal  year  1976  over  $200 
million  was  expended  by  the  Air 
Force  alone  for  work  in  this 
center  section,  so  the  potential 
obviously  exists  for  significant 
benefits  from  an  examination  of 
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Figure  1.  Development  Program  Characteristics 


Exploratory  Advanced  Engineering/ 

Development  Development  Systems  Development 

Highest  risk; 
concept 
oriented 

High  risk; 
component 
oriented 

Average  risk; 
time-phased 
application 
oriented 

Lower  risk; 
schedule 
sensitive; 
system 
oriented 

Lowest  risk; 
schedule 
critical; 
acquisition 
oriented 

Funding  dictates  effort;  / 
schedules  low  priority  / 

Flexibility  to 
trade  off  fund- 
ing, schedules, 
performance 

\ Requirement  dictates  funds; 
\ schedules/performance 

r II ly,  owi \ 

performance 


Analysis  of  trade-off 
options 

and  their  impact  or  meaning 


the  most  appropriate  funding 
philosophy.  The  following  are 
typical  characteristics  of  this 
section : 

• The  basis  for  projects  is 
fairly  well  established,  such  that 
a specific  development  product 
can  be  defined. 

• A logical  development  ap- 
proach can  be  formulated  which 
provides  for  realistic  forecasts 
of  both  schedules  and  costs. 

• Considerable  flexibility  ex- 
ists in  selecting  the  desired  end 
product  to  demonstrate,  the 
schedule  to  be  pursued,  and  the 
allocation  of  resources  commen- 
surate with  such  schedule. 

• Funding  for  the  area  has 
tended  to  be  level  over  the  years, 
providing  an  overall  constraint 
on  the  magnitude  of  effort  that 
can  be  supported. 

Because  these  characteristics 
could  fit  many  R&D  programs 
in  any  given  situation,  the  con- 
clusions drawn  are  also  appli- 
cable to  other  areas  having  such 
characteristics. 

At  this  point  the  questions 
might  be  posed:  “How  should 


one  prioritize  resource  alloca- 
tions for  this  area?  Should  proj- 
ect integrity  be  emphasized  by 
supporting  only  as  many  proj- 
ects as  funds  will  permit  to  be 
pursued  at  their  most  optimum 
pace?  Or  should  emerging  tech- 
nology be  accentuated  by  start- 
ing projects  at  a low  entry  level 
to  increase  the  number  of  new 
projects  started,  and  hence  pro- 
vide a wider  selection  of  efforts? 
Or  should  a broad  base  be 
stressed  by  resorting  to  more 
austere  schedules  and  funding 
levels  to  reduce  individual  proj- 
ect annual  funding  require- 
ments, thereby  permitting  more 
projects  to  be  pursued?” 

The  answer  is  by  no  means  as 
obvious  as  one  might  hope.  It 
turns  out  to  be  the  first  ap- 
proach ; that  is,  fund  and  pursue 
programs  at  their  optimum  rate, 
forsaking  the  very  real  tempta- 
tion to  follow  the  second  and 
third  approaches.  Since  this  con- 
clusion may  contradict  ingrained 
perspectives,  the  following  dis- 
cussion develops  the  proof  and 
discusses  its  consequences. 

A simple  example  is  employed 


to  demonstrate  the  logic.  First, 
however,  the  following  funda- 
mental assumptions  must  be 
made: 

• Advanced  development  will 
be  a continuing  and  important 
phase  of  the  R&D  cycle. 

• Activity  per  se  does  not 
necessarily  equate  to  accom- 
plishment. Progress  requires  the 
exploitation  of  new  develop- 
ments, and  this  dictates  not  only 
the  successful  completion  of 
programs  on  a timely  basis,  but 
also  the  continual  periodic  in- 
troduction and  pursuit  of  new 
efforts. 

• Overall  funding  availability 
will  be  at  a relatively  fixed  level 
for  the  foreseeable  future. 

In  developing  the  example,  sev- 
eral parameters  were  selected: 

• A steady-state  budget  is 
assumed  to  be  at  a fixed  level 
and  thereby  becomes  a planning 
constraint. 

• The  number  of  new  pro- 
gram starts  which  can  be  ini- 
tiated each  year  is  viewed  as  a 
measure  of  progress,  in  that 
such  provide  insurance  against 
obsolescence. 

• The  number  of  program 
completions  per  year  is  also 
viewed  as  a measure  of  progress. 

• The  schedule,  or  cycle  of 
development,  is  a variable  in  the 
analysis. 

• The  number  of  programs 
pursued  per  year  refers  to  the 
pipeline  of  projects  being  man- 
aged at  any  given  time,  and  is 
viewed  as  a measure  of  activity. 

• The  total  cost  per  program 
is  an  arbitrary  constant  in  the 
example  and  represents  the  av- 
erage cost  of  a variety  of  pro- 
grams, each  having  individually 
varying  costs. 

Some  thought  was  given  to 
using  actual  programs,  costs. 
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Figure  2.  Basic  Funding  Trend 
(millions  of  dollars) 

Year 


1st 

2nd 

3rd 

4th 

5th 

6th 

TOTAL 

Optimum  Schedule 

3 

6 

8 

3 

20 

Austere  Schedule 

1.5 

3.5 

5 

5 

3 

2 

20 

Figure  3.  Optimum  vs.  Austere  Program  Cost  Comparison 
(millions  of  dollars) 

Year 


1st 

2nd 

3rd 

4th 

5th 

6th 

TOTAL 

Ten  4-Year  Projects 

30 

60 

80 

30 

200 

Twenty  6-Year  Projects 

30 

70 

100 

100 

60 

40 

400 

Figure  4.  Funding  Buildup 

(millions  of  dollars) 

4-Year  Optimum  Case 

New  Starts 

1st 

2nd 

3rd 

4th 

5th  6th 

1st  Year 

30 

60 

80 

30 

— —^10  Completions 

2nd  Year 

30 

60 

80 

30 

Per  Year 

3rd  Year 

30 

60 

80 

30  { 

4th  Year 

30 

60 

80  \40  Projects 

5th  Year 

30 

60  / Managed 

6th  Year 

30' 

Total 

$30 

$90 

$170  $200  $200 

$200 

6-Year  Austere  Case 

New  Starts 

1st 

2nd 

3rd 

4th 

5th  6th 

1st  Year 

30 

70 

100 

100 

60 

40  - 20  Completions 

2nd  Year 

30 

70 

100 

100 

60  \ Per  Year 

3rd  Year 

30 

70 

100 

100  \ 

4th  Year 

30 

70 

100  ) 120  Projects 

5th  Year 

30 

70  / Managed 

6th  Year 

30' 

Total 

$30  $100 

$200  $300  $360 

$400 

and  schedules  rather  than  a 
hypothetical  “average”  case  to 
develop  the  example.  Such  an 
approach,  however,  might  suffer 
from  security  constraints,  be 
difficult  to  treat  parametrically 
for  analysis,  and  give  rise  to 
disagreement  over  the  accuracy 
and  circumstances  of  individual 
programs.  Since  the  conglomera- 
tion of  all  “real”  programs  can 
be  treated  from  an  “average 
program”  perspective,  this  was 
the  technique  employed. 

Figure  2 represents  the  de- 
velopment of  a basic  funding 
trend  for  a hypothetical  average 
advanced  development  project 
having  a total  cost  of  $20  mil- 
lion. For  the  sake  of  simplicity, 
all  projects  are  assumed  to  have 
this  price  tag.  It  is  further 
assumed  that  each  project  has 
what  might  be  termed  an  “opti- 
mum” development  schedule  rep- 
resenting the  most  cost-effective 
sequence  of  events,  and  this  is 
arbitrarily  set  at  4 years  for 
the  average  project. 

A representative  distribution 
of  the  $20  million  over  these  4 
years  might  be  as  shown  in  Fig- 
ure 2.  Alternatively,  to  satisfy 
the  desire  to  accommodate  more 
projects  in  a given  year  (the 
essence  of  the  other  candidate 
solutions),  an  austere  schedule 
of  6 years  is  also  shown,  with 
a revised  distribution  of  the  $20 
million.  No  penalty  for  non- 
optimum effects  is  taken  at  this 
time  (i.e.,  the  non-optimum  pro- 
gram would  obviously  cost  more 
than  $20  million). 

Program  Options 

If  one  assumes  that  the  total 
funding  budget  will  permit  $30 
million  to  be  set  aside  each  year 
to  initiate  new  projects,  it  be- 
comes evident  from  Figure  2 
that  this  new-start  level  will 


permit  10  new  4-year  optimum 
projects  at  a cost  of  $3  million 
the  first  year,  or  20  new  6-year 
austere  projects  at  a cost  of  $1.5 
million  the  first  year.  The  year- 
by-year  funding  to  continue 
these  projects  is  illustrated  in 
Figure  3. 

Starting  twice  as  many  pro- 
grams will  obviously  double  the 


cost  by  the  time  they  are  fin- 
ished, but  this  additional  cost  is 
spread  over  more  years,  lessen- 
ing the  early-year  impact.  To 
depict  this.  Figure  4 presents  a 
buildup  of  required  annual  fund- 
ing to  accommodate  a total  ad- 
vanced development  program 
based  on  starting  new  efforts 
each  year  at  a constant  first- 
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year  level  of  $30  million.  Two 
cases  are  shown : the  4-year 
optimum  program  starting  10 
new  projects  per  year,  and  a 
6-year  austere  program  starting 
20  new  projects  each  year. 

An  examination  of  Figure  4 
reveals  some  obvious  relation- 
ships and  also  some  that  are  not 
as  obvious: 

• A steady-state  budget  is 
reached  in  a period  equal  to  the 
development  cycle. 

• The  projects  completed  per 
year  equal  the  projects  started 
per  year. 

• The  projects  pursued  (man- 
aged) per  year  equal  the  projects 
started  per  year  times  the  cycle. 

• The  steady-state  budget 
equals  the  projects  started  per 
year  times  the  total  cost  per 
project. 

A further  observation  can  be 
made  if  one  assumes  that  a total 
program  annual  ceiling  of  $200 
million  exists.  In  such  a case,  it 
becomes  obvious  that  major  pro- 
gram adjustments  will  be  neces- 
sary in  the  austere  program 
starting  in  the  fourth  year.  The 
trade-off  of  longer  schedules  for 
more  projects  works  only  during 
the  build-up  phase  and  reflects  a 
false  concept.  Required  adjust- 
ments usually  involve  a variety 
of  actions  such  as  postponing 
new  starts  and  stretching  sched- 
ules of  ongoing  programs  so  as 
to  move  the  excess  downstream. 
This  results  in  creating  what  is 
referred  to  as  a budget  “bow 
wave.”  Figure  5 reflects  the 
cumulative  effect  of  such  a bow 
wave  as  it  is  moved  ahead  one 
year  at  a time.  The  net  effect  is 
to  disrupt  the  original  planning 
for  both  new  and  ongoing 
projects. 

Some  initial  conclusions  can 
be  drawn  from  these  simple 
examples : 


• The  “progress”  parameters 
(projects  started  and  completed) 
directly  determine  the  steady- 
state  budget  requirement  (sched- 
ules are  not  a factor). 

• The  “activity”  parameter 
(projects  pursued)  directly  af- 
fects schedules  (more  projects 
mean  longer  schedules). 

• Schedule  variations  cause  a 
transitory  effect  on  budget  re- 
quirements but  do  not  affect  the 
steady-state  requirement. 

• Starting  more  programs 
than  the  steady-state  budget 
ceiling  can  accommodate  will 
create  a budget  bow  wave  and 
force  eventual  major  adjust- 
ments. 

• A much  larger  management 
structure  is  required  to  accom- 
modate the  expanded  activity 
parameter  caused  by  stretched 
schedules  (120  projects  versus 
40). 

Broadening  Base 

The  preceding  discussion  illus- 
trates the  basic  fallacies  inherent 
in  the  two  austere  approaches 
vis-a-vis  the  optimum  approach ; 
it  does  not  treat  the  case  of  a 
deliberately  austere  program  de- 
signed to  live  within  the  steady- 
state  budget  constraints,  but  de- 
signed also  to  broaden  the  base 
of  pursued  programs.  Consider 
the  case  where  the  $200  million 
ceiling  still  exists,  but  it  is  de- 
sired to  proceed  more  slowly  so 
as  to  increase  programs  pursued. 
Since  the  $200  million  ceiling 
will  support  an  average  of  only 
10  new  starts  per  year,  the  aus- 
tere 6-year  schedule  will  require 
only  $15  million  for  start-up 
while  increasing  the  pursued 
programs  from  40  to  60. 

The  resulting  build-up  is  de- 
picted in  Figure  6.  A comparison 
of  Figure  6 with  Figure  4 pro- 
vides the  following  observations. 


which  are  also  summarized  in 
Figure  7 : 

• The  progress  parameters 
are  the  same  in  both  cases. 

• The  steady-state  budgets  are 
the  same. 

• Considerably  more  invest- 
ment ($615  million  versus  $370 
million)  is  required  before  out- 
put under  the  austere  schedule. 

• Fifty  percent  more  projects 
are  pursued  and  must  therefore 
be  managed  each  year  in  the 
austere  case. 

• The  eventual  cost  of  com- 
pleting projects  is  the  same. 

• A perpetual,  2-year  obso- 
lescence factor  has  been  intro- 
duced, coupled  with  a postponed 
debt  of  $195  million  which  must 
still  be  paid. 

• A differential  of  completed 
programs  will  always  exist  in 
favor  of  the  optimum  schedule. 

Considering  these  observa- 
tions, it  would  appear  the  price 
paid  for  increased  breadth  of 
coverage  (programs  pursued)  is 
greater  obsolescence  of  the  tech- 
nology with  no  increase  in  tech- 
nological output.  Further,  the 
austere  schedules  in  reality  re- 
flect increased  costs  due  to  infla- 
tionary and  inefficiency  factors. 
Before  rejecting  this  trade-off, 
however,  one  must  evaluate  the 
pros  and  cons  of  increasing  pur- 
sued programs.  Proponents  of 
this  approach  reject  the  premise 
that  project  completions  repre- 
sent progress  more  than  pro- 
grams pursued,  and  maintain 
that  one  should  opt  for  a pro- 
gram which  includes  the  widest 
possible  coverage  of  projects.  To 
these  individuals,  the  increased 
activity  is  viewed  as  being  more 
important  than  the  delayed  com- 
pletions on  the  contention  that 
activity  is  also  progress.  There- 
fore, the  proposition  that  ac- 
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tivity  is  progress  needs  to  be 
addressed. 

The  first  “activity”  perspec- 
tive is  that  a requirement  exists 
to  pursue  a broad  front  in  many 
technical  areas  in  case  a need 
should  develop  or  a technical 
breakthrough  that  might  be  ex- 
ploited should  occur.  The  need 
is  also  cited  to  maintain  a strong 
technological  base  and  to  in- 
crease advanced  development 
programs  promising  significant 
contributions  to  systems  capa- 
bilities. The  viability  of  this  po- 
sition is  largely  negated  by  the 
following  considerations : 


Figure  5.  Funding  Buildup 
(millions  of  dollars) 

6-Year  Austere  Case 
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• Advanced  development  is 
not  breakthrough  oriented.  It 
provides  the  proof  of  concept, 
not  the  creation  of  it.  Broadened 
coverage,  therefore,  does  not  en- 
hance breakthrough  potential. 

• A strong  technological  base 
implies  “level  of  effort”  activity, 
which  is  fundamentally  the  basis 
of  the  exploratory  development 
area  of  the  R&D  spectrum  (Fig- 
ure 1). 


Figure  6.  Broad-Base  Program 
(millions  of  dollars) 

6- Year  Austere  Case 
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• Should  an  urgent  require- 
ment develop  to  accelerate  a 
given  program,  it  might  still  be 
constrained  to  an  austere  sched- 
ule by  virtue  of  the  crowded 
program  and  limited  funding 
ceiling  flexibility.  In  fact,  it 
might  be  available  sooner  if  ac- 


Figure  7.  4- Year  Optimum  vs.  6-Year  Austere 
(10  New  Projects  Per  Year) 


celerated  as  a delayed  new  start 
but  on  an  optimum  schedule 
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Since  advanced  development  is 

Total  Cost  at  6 Years 

$890  MEG 

$695  MEG 

a lower  risk  program,  such  fail- 
ures would  not  likely  occur  until 
late  in  a program.  Indeed,  be- 
cause of  the  shorter  schedules, 
they  would  be  determined  sooner 
on  an  optimally  scheduled  pro- 
gram. 

The  second  activity  perspec- 


• $195  MEG  difference  between  total  investment  at  6 years 
equates  to  20  more  completions  and  2 years  of  obsolescence 
in  technology.  \ 

• The  $195  MEG  difference  also  represents  the  cost  of  completing 
the  extra  20  "pipeline"  projects  being  managed  in  the  austere 
case  (i.e.,  30  completions  will  still  cost  the  same). 
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Figure  8.  Serendipity  Factor 
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tive  is  the  existence  of  what  may 
be  called  the  serendipity  factor. 
This  postulates  that  the  proba- 
bility of  identifying  secondary 
fallout  technology  of  possible 
great  significance  is  enhanced  by 
pursuing  a broad  spectrum  of 
technology,  and  that  by  limiting 
the  spectrum  of  effort,  such  iden- 
tification is  also  limited,  with 
possible  loss  of  opportunity.  This 
viewpoint  initially  appears  rea- 
sonable, but  given  two  assump- 
tions, does  not  withstand  scru- 
tiny. The  first  assumption  is  that 
serendipity  is  unpredictable,  but 
is  most  likely  event-triggered ; 
that  is,  any  fallout  technology 
will  result  from  scheduled  work. 
The  second  is  that,  whether 
pursuing  an  optimum  or  an  aus- 
tere schedule,  the  sequence  of 
work  should  be  similar  in  scope 
and  approach. 

Figure  8 illustrates  the  situa- 
tion of  two  programs  being  pur- 
sued sequentially  on  an  optimum 


basis  as  compared  to  the  same 
programs  being  pursued  concur- 
rently on  an  austere  basis.  Be- 
cause the  budget  ceiling  is  the 
same  in  each  case,  the  concur- 
rent programs  take  twice  as  long 
as  the  sequential  programs.  If 
serendipity  is  produced  through- 
out these  programs,  it  is  obvious 
that  program  A produces  it 
sooner  and  program  B produces 
it  later  under  the  optimum  ap- 
proach as  compared  to  the  con- 
current approach.  The  net  effect 
is  that  there  is  no  difference  in 
the  rate  of  serendipity  fallout 
per  unit  of  time.  In  the  sequen- 
tial case,  half  is  accelerated  and 
half  is  delayed  by  design ; in  the 
other,  a similar  acceleration  and 
delay  pattern  is  produced,  but 
in  reverse  order  in  that  program 
A takes  longer  and  program  B 
starts  sooner,  but  the  end  result 
is  the  same.  To  argue  which  will 
produce  the  most  significant 
serendipity  sooner  requires  di- 


vining powers  and  is  really 
academic. 

In  other  words,  just  as  one 
can’t  buy  more  program  com- 
pletions, one  can’t  buy  more 
serendipity  with  a fixed  budget; 
and  to  use  such  an  argument  to 
justify  an  emphasis  on  activity 
is  an  expensive  (in  terms  of 
time  and  management  resour- 
ces) and  uncertain  proposition. 
The  serendipity  factor  should  be 
only  one  consideration  in  select- 
ing programs  to  elevate  to  ad- 
vanced development.  It  might  be 
employed  to  assess  the  potential 
to  produce  fallout  technology, 
but  should  not  be  used  to  justify 
an  across-the-board  pursuit  of 
more  programs. 

The  preceding  discussion  illus- 
trates that  the  argument  of 
broadened  coverage  is,  at  best, 
a weak  justification  for  austere 
schedules  and  more  programs. 
Besides  introducing  longer 
schedules,  such  coverage  re- 
quires larger  management  struc- 
tures and  produces  no  more  com- 
pleted technology. 

By  now  the  reader  might  be 
asking,  “What  is  the  relevance 
of  all  this  to  the  real  world?” 
The  answer  is  that  current  plan- 
ning for  this  technology-oriented 
area  of  advanced  development 
has  tended  to  adopt  the  broad- 
front  approach  rather  than  the 
optimum  schedule  approach,  and 
will  soon  be  facing  the  reality 
of  a bow  wave  crunch.  Figure  9 
shows  a 10-year  history  of  actual 
funding  of  this  area,  with  a 
projection  of  required  funding 
for  those  programs  planned  and 
already  implemented.  If  the  10- 
year  trend  of  actual  funding  has 
any  relationship  to  the  probable 
out-year  funding  (as  assumed  by 
the  “probable  funding”  extrapo- 
lation), then  it  is  obvious  that 
requirements  exceed  funding  by 
nearly  2 to  1. 
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Figure  9.  Advanced  Development  Technology  Funding 
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The  similarity  between  this 
situation  and  the  comparison  in 
Figure  4 is  directly  applicable, 
and  major  adjustments  must  be 
faced  in  the  near  term.  Such  ad- 
justments will  not  be  easy  to 
accommodate,  because  the  change 
required  is  more  than  just  fiscal. 
As  noted  in  Figure  4,  the  aus- 
tere program  accommodates 
three  times  as  many  active  proj- 
ects as  the  optimum  within- 
ceiling  program  (120  versus  40), 
and  twice  as  many  as  the  corol- 
lary case  in  Figure  6 which 
could  also  be  considered  within 
ceiling.  It  is  thus  apparent  that 
the  bow  wave  of  Figure  9 re- 
flects the  existence  of  an  exces- 
sive number  of  projects. 

Figure  10  on  p.  56  summar- 
izes the  impact  of  such  a situa- 
tion on  management  actions. 
Some  overprogramming  for  out- 
years  is  certainly  appropriate  to 
provide  flexibility  of  choice,  but 
a 2-  or  3-to-l  ratio  is  clearly  too 
much.  An  educated  guess  would 
call  for  about  20  percent  over- 
programming, as  this  would  per- 
mit 2 to  3 new  starts  to  be  con- 
sidered for  every  one  that  could 
be  accommodated.  Withdrawing 
to  this  level  will  be  a rough  row 
to  hoe,  but  will  inevitably  have 
to  be  done  to  preclude  further 
aggravation  of  the  situation. 

There  is  no  pretense  that  one 
could  ever  achieve  the  ideal  pro- 
gramming posture  suggested 
here.  Practical  events  will  al- 
ways dictate  some  compromise. 
Technical  problems,  for  example, 
could  force  schedule  slippages  or 
cost  increases  which  would  im- 
pact the  overall  balance.  Unless 
additional  funds  were  provided, 
schedule  and  funding  adjust- 
ments would  have  to  be  made. 
However,  to  the  extent  that  such 
adjustments  were  dictated  by 
technical  considerations  rather 
than  fiscal  maneuverings,  a cost- 


effective  program  could  still  be 
achieved.  Even  in  this  case,  the 
existence  of  a planned  manage- 
ment reserve  for  just  such  situa- 
tions could  reduce  or  eliminate 
the  need  for  across-the-board 
ad  j ustments. 

A key  consideration  to  keep  in 
mind  is  that  true  progress  de- 
pends on  both  initiating  new- 
technological  efforts  and  obtain- 
ing payoffs  or  conclusions  from 
old  efforts.  If  programming  ac- 
tions preclude  new  efforts  or 
delay  completions  in  any  year, 
then  progress  will  have  been 
postponed  that  year. 

Conclusion 

All  of  the  discussions  that 
have  been  presented  thus  far 
make  it  possible  and  appropri- 
ate, at  this  point,  to  draw  some 
fundamental  conclusions. 

Maintaining  a broad  base  of 
technological  effort,  for  example, 
is  vital,  but  it  is  the  function 


of  exploratory  development,  not 
advanced  development.  An  ac- 
tual increase  in  technological 
coverage  can  be  achieved  with  a 
level  overall  budget  only  by 
limiting  the  "scope  of  programs 
through  careful  planning  of  the 
development  approach  and  ob- 
jective (that  is,  reducing  the 
cost  per  program). 

Steady-state  budget  require- 
ments are  dictated  by  the  total 
cost  of  programs  initiated,  not 
the  number  of  programs  pur- 
sued, their  start-up  fund  level, 
or  their  schedule.  Stretching 
schedules  increases  the  number 
of  programs  being  pursued  and 
managed,  but  does  not  increase 
the  rate  of  technological  pro- 
duction or  reduce  the  steady- 
state  requirement.  It  does  intro- 
duce obsolescence. 

When  program  costs  and 
schedules  can  be  forecast  with 
reasonable  accuracy,  the  most 
technology  per  dollar  and  unit 
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Figure  10.  Impact  of  Bow  Wave 
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of  time  results  from  pursuing 
optimum  development  schedules, 
which  reduce  required  manage- 
ment structures  and  associated 
redundant  planning  activities.  In 
an  era  when  pressures  exist  to 
reduce  top-heavy  management 
positions,  this  is  increasingly 
significant. 

The  preceding  conclusions  lead 
logically,  then,  to  a series  of 
recommendations  designed  to 
impart  order  and  balance  to  the 
system. 

Programs,  for  example,  that 
have  ill-defined  end  products, 
schedules,  or  costs  should  be  con- 
strained to  exploratory  develop- 
ment, and  this  area  should  sup- 


port a broad  base  of  technologi- 
cal activity. 

Advanced  development,  on  the 
other  hand,  should  be  reserved 
for  programs  with  definable  end 
products,  schedules,  and  costs. 
Programs  should  not  be  intro- 
duced into  advanced  development 
until  they  are  assured  of  out- 
year  funding  and  support  com- 
mensurate with  pursuit  at  their 
optimum  and  most  cost-effective 
pace.  Providing  this  funding  and 
support  may  in  some  cases  neces- 
sitate the  termination  of  other 
programs.  Consideration  should 
be  given  to  establishing  a man- 
agement funding  reserve  to 
compensate  for  unplanned  cost 


growths  in  lieu  of  across-the- 
board  adjustments. 

Finally,  programs  should  be 
planned  to  limit  their  content 
and  duration  to  the  minimum 
needed  to  satisfy  the  objectives, 
and  those  objectives,  in  turn, 
should  be  the  minimum  required 
to  bring  the  technology  to  sys- 
tems application.  The  conse- 
quence of  not  heeding  the  above 
recommendations  is  to  become 
entrapped  in  what  may  be  re- 
ferred to  as  the  stretch-out 
merry-go-round,  which  says: 

More  'programs  than  fund- 
ing can  support  lead  to-^ 
schedule  stretch-outs  'which 
create-^higher  steady-state 
requirements  'which  are^ 
incompatible  with  low  budg- 
ets and  dictate^program 
cancellations  justified  be- 
cause of-^no  progress  or 
obsolescence,  thereby  mak- 
ing room-^for  the  backlog 
of  new  programs  which-^ 
because  of  the  low  budget 
will  have  schedule  stretch- 
outs ivhich  create-^higher 
steady  - state  requirements 
which  are-^.  . . . 

All  of  this  eventually  will  con- 
tribute to  a poor  reputation  and 
credibility  record. 
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Government-Contractor 
Adversarial  Relationships 


Ultimately,  the  government-contractor  relationships  may  deter- 
mine the  success  or  demise  of  a program. 


he  relationship  that  exists  between  the 
government  and  the  contractor  is  an  aspect  of 
weapon  systems  acquisition  that  can  easily  be 
taken  for  granted.  In  the  minds  of  many  par- 
ticipants, particularly  those  representing  the 
government,  the  government-contractor  rela- 
tionship is  viewed  as  an  inconsequential  result 
of  the  acquisition  process  rather  than  a causa- 
tive factor  within  the  process. 

The  government-contractor  relationship  is 
more  than  a by-product,  however;  it  is  a sig- 
nificant aspect  of  the  multifaceted  process  of 
weapons  acquisition.  Further,  it  can  have  a 
pronounced  effect  on  costs,  schedules,  technical 
performance,  and  ultimately,  the  success  or 
demise  of  a program. 

Government-contractor  relationships  can  be 
described  as  extending  along  a continuum.  At 
one  extreme  the  relationship  may  be  coopera- 
tive, amicable,  and  perhaps  permissive;  at  the 
other,  it  may  be  hostile,  legalistic,  acrimonious, 
and  marked  by  distrust.  All  too  often,  govern- 
ment-contractor relationships  reach  a point  at 
which  the  two  institutions — and  perhaps  more 
important,  the  individuals  involved — regard 
each  other  as  adversaries. 


by  Lt.  Col.  Michael  B.  Patterson,  USAF 
Assistant  Deputy  for  Business  Management 
Electronic  Systems  Division 
Air  Force  Systems  Command,  Hanscom  AFB,  MA 


In  addressing  the  subject  of  adversarial  re- 
lationships, two  assumptions  should  be  noted. 
The  first  is  that  government  contractors  have 
the  right  to  operate  as  profit-oriented  busi- 
nesses; the  second,  that  a degree  of  conflict 
between  the  contractor  (seller)  and  the  gov- 
ernment (buyer)  is  to  be  expected. 

These  are  reasonable  postulates.  In  a capi- 
talistic system,  the  contractor  is  expected  to 
make  every  attempt  to  realize  a profit;  by  the 
same  token,  the  government  is  bound  to  do 
everything  possible  to  reduce  costs.  In  the  long 
run,  the  ensuing  conflict  should  produce  a 
healthy  buyer-seller  relationship.  As  one  au- 
thor points  out: 

. . . the  goal  of  management  is  not  har- 
mony and  cooperation — it  is  effective  goal 
attainment!  Elimination  of  conflict  is  not 
realistic  in  complex  organizations,  nor 
would  such  elimination  he  desirable.  . . 

To  explore  the  adversarial  aspects  of  the 
government-contractor  relationship,  one  must: 

• Differentiate  between  specific  DoD  policy 
and  actual  practice. 

• Identify  and  analyze  the  causes  behind  the 
adversarial  relationship. 

• Recognize  developing  trends. 

Perhaps  due  to  the  oligopsonistic  character 

^ Stephen  P.  Robbins,  Managing  Organizational  Con- 
flict— A Nontraditional  Approach  (Englewood  Cliffs, 
NJ:  Prentice-Hall,  1974),  p.  19. 
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of  the  defense  market,  government  officials 
sometimes  tend  to  ignore  the  importance  of  the 
relationship  with  contractors.  As  agents  of  the 
single  buyer  (or  one  of  few  buyers)  dealing 
with  multiple  sellers,  and  thus  the  ones  who 
make  the  demands,  these  officials  have  been 
able  to  disregard  the  importance  of  their  con- 
tractor relationship. 

Contractors,  on  the  other  hand,  are  under- 
standably concerned  with  the  adversarial  as- 
pect of  their  business.  The  National  Security 
Industrial  Association,  for  example,  recently 
stressed  the  “need  to  improve  the  credibility 
of  the  DoD  procurement  process  . . . and 
strengthen  the  mutual  trust  and  respect  be- 
tween DoD  and  industry.”  ^ As  stated  by  an 
industry  representative,  “.  . . the  adversarial 
nature  of  the  relationship  between  DoD  and 
the  defense  industry  is  more  detrimental  to 
productivity  than  it  is  beneficial.”  ^ 

An  investigation  of  current  defense  policies 
concerning  adversarial  relationships  with  con- 
tractors suggested  that  no  formal  policy  exists.^ 
A careful  search  of  procurement  regulations 
and  DoD  directives  concerning  the  acquisition 
process  produced  no  reference  to  adversarial 
relationships.  Discussions  with  procurement 
officials  at  departmental  and  major  command 
levels  indicated  a general  consensus  concerning 
what  constituted  the  “right”  relationship.  This 
was  loosely  described  as  a “formal,  arms  length, 
businesslike”  approach.  However,  this  concept 
did  not  stem  from  any  formal  guidance  or 
conscious  effort  to  define  the  relationship.  The 
implication  is  that  the  subject  has  not  been 
generally  recognized  by  government  officials  as 
one  that  may  impede  the  weapons  acquisition 
process. 

The  importance  of  developing  a good  rela- 
tionship has  been  recognized  in  at  least  one  of 
the  subsets  of  the  acquisition  process.  Speaking 


“ J.  M.  Lyle,  President,  National  Security  Industrial 
Association,  personal  letter  to  William  P.  Clements,  Jr., 
Deputy  Secretary  of  Defense,  April  18,  1975. 

^ Paul  R.  Siconolfi,  “The  Adversarial  Relationship 
Between  DoD  and  the  Defense  Industry:  Is  It  an  Aid 
or  an  Impediment  to  Productivity?”  Report  Number 
PMC  76—1,  Defense  Systems  Management  College,  Fort 
Belvoir,  VA,  1976. 

* The  investigation  of  current  defense  policies  and 
search  of  procurement  regulations  was  conducted  by  the 
author  from  August  to  October  1976.  Discussions  with 
procurement  officials  were  also  conducted  by  the  author 
during  that  same  period. 


specifically  of  the  negotiation  process,  the 
Armed  Services  Procurement  Manual  for  Con- 
tract Pricing  states : 

Successful  negotiation  demands  that  you 
establish  and  maintain  sound,  cooperative 
and  mutually  respectful  relationships  with 
the  contractors.  Merchandise  can’t  he  sold 
in  an  atmosphere  of  distrust  and  decep^ 
tion  . . 

It  should  be  emphasized  that  the  adversarial 
relationship  may  span  the  entire  life  of  a pro- 
gram. The  relationship  encountered  during 
negotiation  is  only  one  aspect  of  the  ongoing 
government-contractor  relationship.  In  fact,  in 
light  of  the  artificial  and  sometimes  theatrical 
relationships  that  are  sometimes  employed  by 
both  the  government  and  industry  as  a nego- 
tiation technique,  the  relationship  encountered 
during  that  brief  period  can  effectively  be 
disregarded. 

One  government  official  expressed  surprise 
at  the  idea  that  an  adversarial  relationship 
might  exist  or  have  a detrimental  effect  on  the 
acquisition  process.  Another  acknowledged  that 
if  might  exist  in  some  instances,  but  main- 
tained that  most  of  the  burden  of  guilt  lay  with 
the  contractor. 

In  contrast  to  these  opinions  are  the  findings 
of  the  recent  Profit  ’76  procurement  personnel 
opinion  survey  conducted  as  part  of  a DoD- 
sponsored  study  to  identify  policy  revisions 
that  would  better  motivate  defense  contrac- 
tors.® The  survey  analyzed  the  results  of  200 
questionnaires  mailed  to  defense  procurement 
personnel  (see  Figure).  One  conclusion  drawn 
from  the  responses  was  that: 

Obviously  the  respondents  view  the  de- 
fense contractors  as  an  adversary  who 
must  he  managed  and/or  controlled  at  the 
bargaining  table.  These  attitudes  may  pose 
a difficult  hurdle  in  trying  to  reshape  pro- 
curement policy  to  new  or  different  objec- 
tives.'^ 

Opinions  drawn  from  contractor  personnel 
reinforced  the  conclusions  already  formulated 
about  the  effects  of  the  adversarial  relationship. 

^ ASPM  Number  1 (Chicago:  Commerce  Clearing 
House,  1975),  p.  7A25. 

^ Coopers  & Lybrand,  Profit  ’76  Procurement  Person- 
nel Opinion  Survey,  vol.  1 (Washington,  DC:  Coopers 
& Lybrand,  1976). 

’’  Ibid.,  p.  20. 
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Profit  '76  Procurement  Personnel 
Opinion  Survey 

Sample  Assertions 

Agree 

Disagree 

Contractors  would  not 
cooperate  with  contract- 
ing officials  to  make  this 
program  (DPC  107)  a 
success. 

45% 

5% 

Contractors  include  a 
"fudge  factor"  in  their 
proposals  to  allow  the 
government  to  negotiate 
the  price  downward. 

48% 

7% 

As  part  of  a long-range 
marketing  strategy,  con- 
tractors will  bid  low  on 
competitive  procure- 
ments, knowing  that 
they  will  lose  money  in 
the  long  run. 

68% 

12% 

As  an  example,  a recent  study  by  an  industry 
representative  at  the  Defense  Systems  Man- 
agement College  quoted  numerous  statements 
from  his  contemporaries  indicating  that  this 
type  of  relationship  is  a widespread  impedi- 
ment to  systems  acquisition.®  The  study  also 
suggested  that  the  adversarial  relationship  en- 
compassed much  more  than  just  the  procure- 
ment and  cost/price  areas  of  programs.  It  was 
believed  to  be  a significant  aspect  of  the  tech- 
nical, interpersonal,  legal,  and  other  areas  that 
constitute  the  broad  spectrum  of  government- 
contractor  relations. 

The  prevalence  of  the  adversarial  relation- 
ship was  also  substantiated  in  a recent  study 
conducted  by  the  Conference  Board  to  ascer- 
tain the  financial  community’s  perspective  of 
the  defense  industry.®  In  the  view  of  corporate 
debt  financers,  according  to  the  study,  the  cli- 
mate of  doing  business  with  DoD  has  a number 
of  negative  aspects.  Life  insurance  companies, 
for  example,  felt  that  defense  contractors  were 
seriously  hampered  by  attitudes  within  the 
Department.  The  unmistakable  message  again 
was  that  there  is  a prevailing  adversarial  re- 

® Siconolfi,  pp.  28-30. 

* James  K.  Brown  and  George  S.  Stothoff,  The  De- 
fense Industry:  Some  Perspectives  from  the  Financial 
Community  (New  York:  The  Conference  Board,  1976), 
p.  26. 


lationship  between  the  government  and  many 
defense  contractors. 

Problem  Analyzed 

In  their  definitive  analysis  of  the  weapons 
acquisition  process,  authors  Peck  and  Scherer 
pointed  out  one  of  the  basic  reasons  for  con- 
flict between  buyer  and  seller: 

It  is  generally  assumed  that  a major 
objective  of  contractors  is  to  maximize 
profits,  presumably  by  maximizing  the 
“price”  stated  in  a contract,  and  that  these 
profit  maximization  efforts  conflict  with 
the  government' s goal  of  minimizing  weap- 
ons costs.^° 

The  Profit  ’76  survey  indicated  that  procure- 
ment officials  still  consider  it  their  specific  duty 
to  ensure  that  contractor’s  profits  are  kept  at  a 
minimum.  By  contrast,  the  contractor’s  actual 
profit  is  typically  only  4.7  percent  of  the  total 
contract  price.^^  Perhaps  a disproportionate 
amount  of  government  attention  is  focused  on 
this  single  aspect  of  pricing. 

A second  difficulty  lies  in  the  nature  of  the 
procurement  system.  The  guidelines  for  doing 
business  with  DoD  are  extremely  complicated 
and  place  a heavy  administrative  burden  on 
the  contractor.  The  entire  umbrella  of  govern- 
ment procurement  is  not  one  under  which  it  is 
easy  to  build  a good  rapport  between  buyer  and 
seller.  Grayson  Merrill  warns  defense  managers 
that  they  must  be  prepared  to  cope  with  the 
following  conditions : 

The  presence  of  contract  and  project 
marvagers  whose  decisions  in  contract  ad- 
ministration are  inhibited  by  the  extensive 
documentation,  multiple  reviews,  and  criti- 
cal postmortem  scrutiny  they  involve. 

. . . constant  turnover  of  career  military 
personnel  in  key  procurement  positions, 


Merton  J.  Peck  and  Frederic  M.  Scherer,  The 
Weapons  Acquisition  Process:  An  Economic  Analysis 
(Boston,  Harvard  University,  1962),  p.  U67. 

“ An  average  profit  on  fixed-price  contracts  of  U.7 
percent  was  derived  by  dividing  the  profit  before  taxes 
by  sales  for  a sample  of  61  defense  contractors.  This 
was  determined  for  a 5-year  period.  The  average  profit 
for  cost  contracts  was  U.5  percent.  The  corresponding 
profit  for  commercial  profit  centers  was  17.1  percent. 
Source:  Briefing  on  Profit  '76  presented  at  National 
Contract  Management  Association  meeting,  Arlington, 
VA,  September  13,  1976. 
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which  inhibits  continuity  and  emphasizes 
the  need  for  documenting  decisions. 

. . . surveillance  of  company  operational 
practice,  which  has  no  counterpart  in 
usual  business.  This  is  always  well- 
intended,  but  sometimes  conducted  by  in- 
competent personnel  whose  recommenda- 
tions for  improvement  are  untimely,  if  not 
impractical.^'^ 

Merrill,  a retired  naval  officer,  also  has  favor- 
able comments  concerning  the  defense  procure- 
ment system.  However,  the  point  is  made  that 
the  system  is  a difficult  one  in  which  to  operate. 

It  should  not  be  concluded  that  difficulties  in 
government-contractor  relations  all  stem  from 
the  government,  for  both  sides  have  contrib- 
uted to  the  problem.  One  potential  source  of 
friction  lies  in  the  questionable  marketing  prac- 
tices of  some  contractors.  An  example  is  the 
recent  modification  of  a widely  used  military 
aircraft.  The  airplane  manufacturer  developed 
the  modification  and  then  conducted  an  intense 
campaign  directed  at  Congress  and  key  DoD 
officials.  The  company  also  informally  quoted 
an  estimate  of  the  cost  of  the  modification. 
Eventually,  the  modification  and  the  associated 
cost  were  well  fixed  in  the  minds  of  all  con- 
cerned. The  program  was  endorsed  by  Con- 
gress, and  the  Air  Force  proceeded  with  the 
effort.  However,  when  a formal  offer  was  made, 
the  price  had  risen  sharply.  The  Air  Force  then 
had  no  choice  but  to  request  additional  money. 
In  the  eyes  of  Congressmen,  who  recalled  the 
company’s  marketing  effort,  it  appeared  that 
the  first  thing  the  Air  Force  had  done  was  to 
overrun  the  program.  The  result  was  that  the 
Air  Force  was  forced  into  an  embarrassing 
position  and  perhaps  understandably  became 
an  adversary  of  the  contractor. 

Functional  Orientation 

Another  source  of  difficulty  pervading  the 
defense  acquisition  process  is  the  functional 
orientation  found  within  the  acquisition  sys- 
tem. The  complexity  of  systems  acquisition 
demands  that  individuals  from  a number  of 
different  functional  areas  contribute  to  the 
process.  The  specialists  involved  may  be  as- 
signed to  the  program  office,  or  they  may  be 


Grayson  Merrill,  Managing  A Defense  Company 
(New  York:  Exposition  Press,  1972),  p.  101. 


in  functional  organizations  assigned  the  re- 
sponsibility for  providing  support  to  a pro- 
gram. In  either  case,  individuals  tend  to  retain 
their  functional  orientation  and  thus  contrib- 
ute to  a suboptimization  within  the  program. 

As  an  example,  price  analysts  are  evaluated 
on  their  depth  of  analysis  of  a proposal.  Their 
objective  is  to  identify  the  greatest  number  of 
areas  and  the  largest  dollar  amount  where  the 
proposed  price  can  be  questioned.  The  procure- 
ment contracting  officer  also  has  an  objective 
to  meet  as  he  attempts  to  negotiate  the  lowest 
price  for  the  government.  Often  he  is  evalu- 
ated, informally  or  otherwise,  by  the  size  of 
the  concessions  he  is  able  to  wrest  from  the 
contractor.  Engineering  personnel,  because 
they  are  charged  with  the  technical  perform- 
ance of  the  system,  may  attempt  to  maintain 
that  performance  at  the  expense  of  costs  and 
schedule. 

Each  individual,  then,  tends  to  look  at  the 
systems  from  the  perspective  of  his  own  areas 
of  responsibility.  The  program  manager,  who 
is  charged  with  overseeing  the  trade-offs  be- 
tween competing  objectives,  is  not  always  able 
to  accomplish  these  trade-offs  successfully.  In 
many  cases,  he  may  not  have  direct  authority 
over  his  functional  specialists.  The  result  of 
these  competing  and  conflicting  objectives  is 
that  it  is  easy  for  each  individual  to  fall  into 
the  role  of  adversary  to  ensure  that  his  par- 
ticular objectives  are  met. 

A case  in  point  occurs  when  a functional 
specialist,  in  his  well-intentioned  but  narrow 
focus,  repeatedly  requires  the  contractor  to  re- 
spond with  unnecessary  technical  depth  or  cost 
justification.  The  added  manpower  costs  asso- 
ciated with  answering  these  demands  may  well 
outweigh  the  value  of  the  particular  item  or 
issue  in  question.  Further,  while  the  adver- 
saries are  battling,  program  progress  may  come 
to  a halt. 

There  are  a number  of  practices  that  can 
cause  programs  to  be  underbid.  The  first  com- 
monly occurs  when  a contractor  believes  he  will 
have  little  chance  of  gaining  future  contracts 
unless  he  wins  the  initial  contract.  This  creates 
a “win  at  any  cost”  philosophy  and  can  result 
in  a contractor  seriously  underbidding  a con- 
tract. Another  is  the  situation  where  a com- 
pany is  most  immediately  concerned  with  pro- 
viding revenue  to  cover  its  fixed  costs.  The  re- 
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suit  is  that  the  company  bids  low  enough  to 
attain  only  this  limited  goal.  This  can  happen 
when  the  company  learns  the  dollar  limit  for 
a contract  and  bids  accordingly.^® 

Both  of  the  foregoing  factors  lead  to  “buy- 
in”  situations,  with  the  inevitable  result  that 
the  program  is  underpriced  and  both  parties 
eventually  become  adversaries. 

Underlying  Causes 

The  causes  of  adversarial  relationships  thus 
far  described  have  resulted  from  more  funda- 
mental problems  affecting  the  weapons  acquisi- 
tion process.  The  rising  costs  of  military  weap- 
ons, for  example,  have  become  very  visible  to 
the  public.  Because  of  inflation,  the  increasing 
complexity  of  weapon  systems,  and  the  manner 
in  which  cost  overruns  are  presented  to  the 
public,  many  Americans  have  developed  a nega- 
tive view  of  defense  spending.  This,  coupled 
with  what  appears  to  have  become  a funda- 
mental public  attitude  of  distrust  of  the  mili- 
tary-industrial complex,  has  made  practically 
all  defense  spending  suspect. 

By  the  very  nature  of  the  American  political 
system.  Congressional  attitudes  tend  to  reflect 
the  attitudes  of  constituents,  and  perhaps  vice 
versa.  There  are  also  many  fundamental  dis- 
agreements in  Congress  concerning  the  applica- 

“ This  list  of  practices  was  drawn  principally  from  a 
report  prepared  by  the  National  Security  Industrial 
Association  and  forwarded  to  Deputy  Secretary  of  De- 
fense Clements  by  J.  M.  Lyle,  April  18,  1975. 


tion  of  the  country’s  fiscal  resources.  Further, 
there  are  many  Congressmen  who  are  sincerely 
concerned  with  reducing  federal  spending  not 
only  in  defense,  but  in  all  areas.  These  factors 
combine  to  form  an  environment  where  any 
acquisition  problem  can  produce  intense  criti- 
cism from  Congress. 

Additionally,  because  of  the  intense  pressure 
generated  to  hold  down  the  costs  of  weapon 
systems,  there  appears  to  be  a tendency  to  fund 
programs  inadequately.  In  a letter  to  the  Dep- 
uty Secretary  of  Defense,  the  National  Secu- 
rity Industrial  Association  discussed  inadequate 
funding  practices  by  procuring  agencies  in  the 
following  terms : 

The  funding  which  is  known  to  be  avail- 
able for  a particular  program  may,  for 
various  reasons,  be  less  than  that  which  is 
required  in  order  to  perform  the  work 
properly.  Such  funding  inadequacies  may 
be  due  to  “downward  bias”  (the  desire, 
conscious  or  otherwise,  on  the  part  of  the 
agency  to  look  optimistically  at  costs  so 
as  to  better  sell  the  program  to  Congress, 
0MB,  etc.).^* 

When  this  occurs,  the  program  inevitably  de- 
velops financial  difficulties  and  the  program 
manager  must  take  a hard  line  with  the  con- 
tractor. 

The  existence  of  this  cause  and  effect  rela- 
tionship is  emphasized  in  a study  by  the  Logis- 
tics Management  Institute.  The  fundamental 
problem,  according  to  industry  sources  inter- 
viewed by  the  Institute,  is  an  overoptimism 
that  permeates  the  whole  acquisition  process : 

It  starts,  they  maintained,  with  under- 
stated estimates  of  program  costs  by  the 
Services,  sometimes  in  response  to  pres- 
sures put  upon  them  by  OSD.  It  continues 
with  pressure  put  on  contractors  to  re- 
spond with  proposals  to  meet  the  Service 
objective.  It  ends,  they  said,  with  a blur- 
ring of  responsibility  for  the  resulting 
cost-performance  problems  and  excessively 
adversary  relationships.^^ 

The  point  is  well  taken,  although  the  conclusion 

'*  J.  M.  Lyle,  President,  National  Security  Industrial 
Association,  letter  to  Deputy  Secretary  of  Defense 
Clements,  April  18,  1975,  p.  5. 

Logistics  Management  Institute,  “The  DoD-Con- 
tractor  Relationship,”  Task  71-16,  Washington,  DC, 
November  1973,  p.  60. 
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should  not  be  drawn  that  underbidding  is  ex- 
clusively the  result  of  overoptimism. 

In  summary,  an  underlying  cause  behind 
adversarial  relationships  is  the  prevailing  pub- 
lic attitude  concerning  defense  spending  and 
defense  cost  overruns.  This  attitude  is  reflected 
in  Congress  and  in  many  instances  even  rein- 
forced by  Congress.  DoD  then  reacts  with  an 
intense  effort  to  control  costs.  Ultimately,  these 
pressures  are  focused  on  the  program  manager 
and  his  supporting  personnel,  who  are  left 
little  maneuvering  room  in  which  to  manage 
a program  effectively.  The  solution  chosen  in 
many  cases  is  to  face  the  contractor  as  an  ad- 
versary who  can  be  allowed  no  quarter. 

At  the  same  time,  contractors  feel  compelled 
to  resort  to  the  practices  described  earlier.  The 
result,  again,  is  the  eventual  collision  of  forces 
between  a contractor  who  is  short  of  revenue 
and  a program  manager  who  must  keep  his 
program  within  its  parameters. 

Trends 

In  analyzing  the  factors  that  lead  to  adversa- 
rial relationships,  two  trends  become  apparent. 
Suspicion  concerning  the  military-industrial 
complex  and  increased  resistance  to  defense 
spending  are  significant  factors  in  weapon  sys- 
tems acquisition.  Associated  with  these  is  the 
increasing  pressure  to  allocate  national  re- 
sources to  nondefense  areas;  in  particular,  the 
pressure  to  increase  public  spending  in  the 
social-services  sector.  As  these  pressures  build, 
the  public  outcry  over  high  weaponry  costs  and 
cost  overruns  will  increase.  An  inevitable  con- 
sequence must  be  increased  efforts  to  hold  down 
costs.  The  result  will  be  an  accelerated  trend 
towards  increasingly  adversarial  relationships. 

The  second  trend  hinges  upon  a change  that 
is  evolving  in  defense  program  management 
organizations.  In  order  to  meet  other  goals, 
such  as  a more  effective  use  of  personnel  re- 
sources, there  is  a tendency,  at  least  in  some 
organizations,  toward  dissolving  the  traditional 
program  office  structure.  Functional  specialists 
such  as  engineers,  procurement  personnel,  and 
program  controllers  are  being  removed  from 
the  control  of  the  program  manager  and  placed 
under  functional  directors.  As  these  personnel 
no  longer  answer  directly  to  the  program  man- 
ager, there  will  be  increased  functional  orien- 
tation in  program  management  and  less  ability 


on  the  part  of  the  program  manager  to  control 
the  adversarial  relationships  that  can  result. 

Of  the  many  conclusions  that  can  be  drawn 
from  all  that  has  gone  before,  the  following  are, 
perhaps,  the  most  significant : 

• There  is  no  specific  DoD  policy  concerning 
government-contractor  adversarial  relation- 
ships. 

• Adversarial  relationships  spring,  in  part, 
from  a number  of  practices  that  result  in 
underpricing  contracts. 

• They  may  also  result  from  the  type  of 
organizational  structure  employed  in  defense 
systems  program  management. 

• Adversarial  relationships,  which  can  be 
expected  to  increase  in  the  immediate  future, 
are  detrimental  to  the  interests  of  both  govern- 
ment and  contractors. 

These  conclusions  lead  inevitably  to  the  rec- 
ommendation that  DoD  recognize  the  detri- 
mental effects  of  adversarial  relationships  and 
issue  a firm  position  statement  against  this 
phenomenon.  Further,  it  is  recommended  that 
defense  acquisition  agencies  recognize  the  in- 
herent risk  in  reducing  the  program  manager’s 
authority  to  control  government-contractor  re- 
lationships that  develop. 

This  is  not  to  suggest  that  DoD  soften  its 
position  against  excessive  costs  or  develop  a 
policy  of  acquiescence  towards  contractor  de- 
mands. Rather,  both  government  and  contractor 
alike  must  make  a conscious  effort  to  develop 
a rapport  located  near  the  middle  of  the  rela- 
tionship continuum.  If  this  is  done,  the  losses 
in  time  and  resources  that  accompany  adver- 
sarial relationships  can  be  avoided. 

The  best,  and  ultimately  the  most  effective 
relationship,  is  one  which  reflects  neither  per- 
missiveness nor  asperity.  It  is  a cooperative, 
goal-oriented  relationship  based  on  integrity 
and  mutual  respect.  DMJ 
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Government  Engineers 

in  a Ma|or  Prime  Contractor's  Plant: 

How  Real  is  the  Need? 


A DC  AS  Plant  Representative  proposes  a ynajor  realignment  of 
work  priorities  for  plant  cognizance  teams. 


One  of  the  most  significant  functions  of 
government  engineers  in  a major  prime  con- 
tractor’s facility  is  to  achieve  cost  avoidance 
in  weapons  systems  procurement  while  ensur- 
ing that  the  contractor’s  engineering  system 
provides  a good  product.  But  as  currently  de- 
claimed by  many  traditional  engineers  and  as 
conceived  by  many  senior  managers  in  the 
systems  program  and  contract  administration 
fields,  the  general  orientation  and  priority  of 
the  engineers’  tasks  are  producing  neither  cost 
avoidance  nor  system  quality.  While  this  is  a 
negative  statement,  it  is  not  meant  to  be  nega- 
tive toward  working  engineers. 


by  Lt.  Col.  Edward  C.  Solomon,  USAF 
Commander 

Contract  Administration  Services  Plant 
Representative  Office 

McDonnell  Douglas  Astronautics  Company-West 
Huntington  Beach,  CA 


Traditionally,  government  engineering  tasks 
in  a contractor’s  plant  were  oriented  toward 
hardware  and  things  that  stem  from  hardware. 
Engineers  were  the  “eyes  and  ears”  of  the 
procuring  agency,  to  and  from  which  they  re- 
layed technical  status  information;  moreover, 
they  ensured  that  contractor  engineering 
change  proposals  received  the  proper  tech- 
nical classification.  Occasionally  they  also  par- 
ticipated in  hardware  decisions  when  configura- 
tion changes  were  suggested.  The  extent  of  this 
involvement  generally  depended  on  the  staffing 
of  the  Systems  Program  Office  and  the  number 
of  government  engineers  in  the  plant. 

Changing  Work  Priorities 

Today  there  is  a better  understanding  of 
those  government  engineering  surveillance 
tasks  which  can  contribute  to  contractor  cost 
avoidance  and  product  improvement.  Excellence 
in  management  by  the  contractor  of  his  sys- 
tems, resources,  and  facilities  is  a basic  ele- 
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ment  in  avoiding  unnecessary  costs  and  improv- 
ing the  product.  But  this  entails  a reorienta- 
tion in  the  priority  of  the  surveillance  tasks  of 
in-plant  government  engineers.  Four  develop- 
ments in  aerospace  procurement  have  helped 
accelerate  the  change  in  government  engineer 
work  priorities. 

• More  sophisticated  financial  information 
reporting  systems  required  of  prime  contrac- 
tors, such  as  Cost/Schedule  Control  Systems 
Criteria.  C/SCSC  and  similar  financial  man- 
agement tools  provide  information  much  sooner 
than  before,  making  it  possible  to  focus  rapidly 
on  the  financial  anomalies  of  contracts.  Thus, 
the  need  for  much  of  the  “eyes  and  ears”  ac- 
tivity of  the  in-plant  engineer  is  reduced,  be- 
cause the  “out  of  tolerance”  cost  item  elicited 
by  C/SCSC  immediately  alerts  the  Systems 
Program  Office  to  an  underlying  technical 
problem. 

• Critical  and  massive  program  fund  reduc- 
tions which  compel  the  procuring  agency  to 
negotiate  major  hardware  changes.  No  longer 
can  a procuring  agency  parcel  out  dollars  for 
significant,  independent  in-plant  negotiations 
without  jeopardizing  the  total  program  dollar 
picture. 

• Technology  that  has  become  so  sophisti- 
cated that  the  government  plant  engineering 
staff  does  not  have  the  resources  to  maintain 
technical  design  parity  with  the  contractor. 
With  the  myriad  of  programs  now  present  at 
major  prime  contractors’  facilities,  it  would 
not  make  sense  to  attempt  to  maintain  an  in- 
plant  capability.  The  procuring  agency  tech- 
nical staff,  rather  than  in-plant  engineers, 
should  be  executing  the  technical  design  review 
task. 

• Reductions  of  in-plant  government  engi- 
neering staffs  in  line  with  government  contract 
administration  manpower  reductions. 

Coping  with  this  changed  situation  would 
require  priorities  to  be  reestablished  in  the  fol- 
lowing order : 

— Contractor  Engineering  System  Review. 

— Contractor  Engineering  Resources  Review. 

— Assistance  to  the  Systems  Program  Man- 
ager on  technical  matters  as  mutually  nego- 
tiated. 

The  task  also  includes  technical  assistance  in 
field  pricing  efforts.  This  function  must  be 
flexible  because  the  support  required  will  de- 


Review  of  the  contractor’s  design  system. 

pend  on  many  factors,  such  as  technical  staffing 
of  the  program  and  plant  offices,  complexity 
of  particular  programs,  and  what  stage  of  de- 
velopment the  products  have  reached. 

A System  Review  Proposal 

Since  the  cornerstone  of  every  major  aero- 
space company  is  its  engineering  department, 
the  contractor’s  engineering  community  is  gen- 
erally the  largest  or  second  largest  segment  of 
the  employee  population.  Thus,  acting  as  the 
primary  government  management  analyst,  the 
government  engineer  must  ensure  that  the  con- 
tractor’s engineering  systems  mesh  into  an 
integrated  whole  and  are  reasonably  staffed. 


'^The  government  in-piant  engineer- 
ing orientation  has  to  be  refocused 
toward  ensuring  that  the  contractor 
has  an  adequate  engineering  sys- 
tem and  practices  satisfactory  re- 
sources management  before  the 
controls  can  be  removed/' 


Reviewing  an  engineering  system  includes 
evaluating  how  well  engineering  mates  with 
other  functions,  such  as  quality  assurance  and 
manufacturing.  And  it  includes  the  assessment 
of  all  the  “ilities,”  such  as  reliability  and  main- 
tainability. The  system  for  the  flow  of  the  engi- 
neering task  to  and  from  subcontractors  is  also 
an  item  for  major  review,  for  experience  has 
shown  that  many  contract  engineering  prob- 
lems stem  from  inadequacies  in  subcontract 
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integration.  Finally,  systems  review  is  very 
helpful  to  the  Systems  Program  Manager. 

Systems  review  combines  deficiency-preven- 
tive medicine  with  a strong  dose  of  resource 
management  visibility,  since  systems  review 
also  provides  insight  into  contractor  manage- 
ment structures.  The  in-plant  government  engi- 
neering force  is  the  only  government  entity 
with  a complete  view  of  the  contractor’s  design 
system.  This  is  because  most  contractors  are 
geared  to  working  on  many  programs  simul- 
taneously, and  not  all  program  offices  utilize 
the  contractor’s  entire  engineering  system.  Re- 
view of  the  contractor’s  design  system  by  gov- 
ernment in-plant  engineers  allows  the  Systems 
Program  Manager  to  concentrate  on  directly 
monitoring  both  the  contractor’s  approach  to 
the  technical  problem  being  pondered  and  the 
engineering  resources  allocated  to  its  solution. 


"At  the  heart  of  the  matter  is  the 
contractor's  belief  that  the  in-plant 
government  technical  community 
does  not  have  the  capability  to 
judge  the  adequacy  of  the  contrac- 
tor's engineering  systems  manage- 
ment or  technical  progress  on  con- 
tract matters." 


(Government  in-plant  price  analysts  are  also 
available  to  assist  the  Program  Manager  in 
this.) 

Effects  of  New  Proposal 

Following  the  realigned  priorities,  the  in- 
plant  engineer  would  devote  himself  to  ana- 
lyzing the  contractor’s  use  of  direct  and  indirect 
engineering  resources.  His  in-depth  reviews 
would  make  it  possible  to  eliminate  the  big  cost 
surprises  that  have  sometimes  been  caused  by 
indirect  engineering  charges.  On  the  contrac- 
tor’s side  of  the  coin,  the  systems  review 
method  would  permit  government  procurement 
personnel  to  disengage  themselves  more  from 
contractor  operations,  a goal  long  and  strongly 
sought  by  the  aerospace  industry. 

Engineering  Systems  Review  should  also 
encompass  each  particular  contractor’s  man- 
agement of  Independent  Research  and  Develop- 
ment within  the  terms  negotiated  by  the  cogni- 


zant government  agency.  (IR&D  matters  may 
seem  to  belong  exclusively  to  auditors  and  con- 
tract specialists,  but  technical  analysis  cannot 
be  accomplished  satisfactorily  by  their  disci- 
plines, and  technical  analysis  is  absolutely  im- 
perative here.)  Actually,  IR&D  endeavor  falls 
into  two  stages.  Initially,  the  in-plant  engineer 
provides  technical  assistance  to  the  IR&D  nego- 
tiator by  scrutinizing  the  contractor’s  annual 
IR&D  proposal,  the  objective  being  to  recom- 
mend the  elimination  of  items  which  do  not 
have  potential  Department  of  Defense  appli- 
cations. The  second  stage  begins  when  the  con- 
tractor becomes  engaged  in  the  IR&D  as  nego- 
tiated. In  this  phase,  the  in-plant  engineering 
staff  monitors  the  contractor’s  classification  of 
IR&D  expenditures  to  ensure  that  proper  dif- 
ferentiation is  made  between  IR&D  and  other 
expenditures.  This  is  a highly  critical  process, 
for  IR&D  expenditures  over  the  negotiated 
ceilings  are  not  chargeable  to  general  overhead 
costs;  this  means  the  contractor  cannot  allo- 
cate them  to  government  contracts,  and  thus 
they  become  a drain  on  the  contractor’s  profits. 

Review  of  Resources  Critical 

Contractor  Resources  Review,  which  includes 
contractor  management  of  manpower  and  facil- 
ities resources,  is  also  a critical  in-plant  task 
for  government  contract  administrators.  Gen- 
erally, given  the  dollars,  most  prime  defense 
contractors  can  do  an  adequate  technical  job. 
But  their  management  of  the  resources  for  that 
effort  often  does  not  rate  equally  high.  This  is 
especially  true  in  times  of  reduced  business 
activity,  when  contractors  exert  great  effort  to 
retain  an  engineering  staff  beyond  what  real- 
istic future  business  projections  indicate  will 
be  needed.  Review  of  the  contractor’s  resources 
by  the  government  in-plant  team  can  help  de- 
termine reasonable  staffing  levels  for  contrac- 
tor technical  personnel.  Such  review  also  pro- 
duces a key  input  when  it  comes  time  for  the 
Administrative  Contracting  Officer  at  the  plant 
to  negotiate  direct  and  indirect  labor  rates 
(forward  pricing  rates).  These  labor  rates 
simplify  the  job  of  the  Procuring  Contracting 
Officer  in  that  the  PCO  then  doesn’t  have  to 
negotiate  labor  rates  each  time  he  awards  a 
new  contract. 

More  than  60  percent  of  government  contract 
dollars  are  spent  on  overhead  items  when  sub- 
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contract  indirect  expense  is  also  considered. 
Some  prime  contractors  have  cosmetically  re- 
duced this  in  order  to  appear  “lean  and  mean” 
in  their  proposals,  rearranging  the  way  certain 
activities  are  charged;  but  the  work  actually 
done  is  overhead  expense.  Analysis  of  indirect 
dollars  shows  that  they  permeate  all  contracts 
and  offer  the  greatest  opportunity  for  savings. 

Prime  areas  for  reduction  of  overhead  costs 
are  IR&D  and  contractor  engineering  re- 
sources. Another  fruitful  domain  is  the  direct 
engineering  man-hours  contained  in  contractor 
cost/price  proposals. 

The  first  two  tasks  in  the  aforementioned 
priority  listing,  Contractor  Engineering  Sys- 
tems Review  and  Contractor  Engineering  Re- 
sources Review,  lack  glamor,  are  tedious,  and 
demand  both  technical  intellect  and  skills  in 
interpersonal  relationships.  Considering  where 
the  dollars  are  in  prime  contractor  defense 
contracts,  it  is  clear  that  this  is  where  a good 
portion  of  the  government  in-plant  engineering 
activity  should  be.  The  outlined  prioritizing  of 
tasks  would  contribute  to  disengagement  during 
contract  performance,  a goal  sought  by  con- 
tractors and  espoused  by  industry  associations. 
But  the  necessity  for  engagement  is  required 
as  long  as  government  contracts  continue  to  be. 
mainly  of  the  cost  and  fixed-price  incentive 
variety  (in  dollars). 

Greater  Disengagement  Possible 

Some  progress  has  been  made  toward  dis- 
engagement. Contractor  Purchasing  Systems 
Reviews  have  been  a part  of  government  con- 
tract administration  for  several  years ; yet  they 
have  provided  only  a limited  means  of  disen- 
gagement. Their  deficiency  lies  in  the  fact  that 
CPSR’s  portray  the  contractor  system  at  a 
given  point  in  time,  and  the  in-plant  review 
performed,  although  extensive,  does  not  include 
subcontractor  facilities.  Experience  has  shown 
that  in  most  cases  prime  management  of  sub- 
contractors does  not  always  match  the  prime 
contractor’s  approved  system  as  set  forth  in 
the  price  procedures,  especially  in  engine  :;ring 
and  quality  assurance.  The  only  way  that  sys- 
tems can  be  adequately  reviewed  is  by  field  sur- 
veillance of  actual  events  on  a continuing  sam- 
pling basis;  hence  the  need  for  a more  refined 
way  to  do  subcontract  review. 

A few  years  ago.  Air  Force  Lieutenant  Gen- 


eral Donald  G.  Nunn,  then  Commander  of  the 
Air  Force  Contract  Management  Division,  ini- 
tiated a functional  systems  approach  to  con- 
tract administration  which  today  is  known  as 
the  Contract  Management  Systems  Evaluation 
Program.  Each  discipline  of  the  contractor 
(e.g.,  contracts,  engineering,  manufacturing, 
quality,  subcontracts)  was  subjected  to  review 
against  a standard,  and  an  appropriate  evalua- 
tion of  performance  was  made.  The  initial  re- 
views were  sometimes  painful  for  both  the 
government  and  the  contractor,  but  the  CMSEP 
concept  is  the  basis  for  greater  disengagement 
once  the  initial  process  is  completed. 

Recent  defense  industry  association  attempts 
to  eliminate  CMSEP  as  administratively  waste- 
ful are  short-sighted.  CMSEP  makes  less  gov- 
ernment involvement  in  daily  operations  pos- 
sible, especially  in  engineering  areas.  Systems 
sampling  can  be  initiated  once  the  contractor 
system  has  been  fully  reviewed  and  is  deemed 
effective,  after  which  only  changes  to  the  sys- 
tem need  be  fully  investigated.  This  would 
permit  greater  disengagement  and  allow  the 
contractor  to  operate  with  less  one-on-one  gov- 
ernment involvement  on  a daily  basis.  Reduc- 
tion in  resources  is  then  possible  on  both  sides. 

Another  uneven  approach  to  disengagement 
can  be  seen  in  recent  attempts  by  aerospace 
contractor  associations  to  convince  DoD  to  re- 
arrange responsibilities  for  Armed  Services 
Procurement  Regulation  1-406  engineering 
tasks  between  the  procuring  agency  and  the 
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contract  administration  activity.  The  industry 
proposal  would  remove  from  the  Administra- 
tive Contracting  Officer  and  the  in-plant  gov- 
ernment engineer  all  power  to  review  the  con- 
tractor’s engineering  resources  and  systems. 
Instead,  oversight  of  these  items  would  be 
placed  with  the  procuring  agency.  In  actuality, 
those  two  engineering  elements  are  best  looked 
at  by  in-plant  engineers.  The  proposal  would 
also  deny  to  the  government  the  single  point 
it  now  has  for  effective  management  of  con- 
tract overhead  expense;  because  major  prime 
contractors  now  perform  contracts  for  several 
program  offices  at  the  same  time,  the  single 
point  would  be  replaced  by  many.  Shifting  the 
ASPR  responsibility  from  the  in-plant  engineer 
would  deprive  the  AGO  of  insight  into  a major 
contractor  dollar  resource. 

The  Undercurrent  Issue 

At  the  heart  of  the  matter  is  the  contractor’s 
belief  that  the  in-plant  government  technical 
community  does  not  have  the  capability  to 
judge  the  adequacy  of  the  contractor’s  engi- 
neering systems  management  or  technical  prog- 
ress on  contract  matters.  But  the  basic  capacity 
is  not  lacking;  rather,  the  real  problem  is  to 
define  the  role  of  the  government  engineer  ade- 
quately, and  then  to  begin  the  proper  orienta- 
tion of  personnel. 

Neither  does  the  concept  of  Contractor 
Weighted  Average  Share  in  cost  risk  validate 
eliminating  the  tasks  the  government  in-plant 
engineer  should  continue  to  do.  CWAS  has  not 
been  the  motivator  to  control  indirect  costs 
that  it  was  designed  to  be,  although  the  concept 
of  disengagement  has  merit  from  a resources 
standpoint  on  both  industry  and  government 
fronts.  CWAS  has  probably  failed  because  the 
presumptions  are  more  theoretical  than  factual. 
In  reality,  many  complex  systems  procurements 
fitting  the  ASPR  definition  of  competition  and 
awarded  as  a fixed-price  incentive  contract 
have  only  marginal  risks  due  to  the  technical 
superiority  of  one  or  two  of  the  contractors 
bidding  on  that  particular  proposal.  Further, 
in  the  fixed-price  incentive  mode,  contractors 
will  gladly  accept  a profit  penalty  for  an  over- 
run as  long  as  it  keeps  highly  qualified  techni- 
cal people  on  board.  This  is  especially  true  in 
today’s  business  environment,  where  survival 
is  the  real  motivation.  Additionally,  once  a 


major  program  is  captured,  the  theoretical  risk 
of  competitors  which  was  present  during  the 
competition  for  the  initial  contract  award  is 
generally  nullified.  Recent  revelations  of  ques- 
tionable contractor  payments  in  the  foreign 
commercial  arena  reinforce  the  contention  that 
CWAS  is  less  than  an  optimal  solution  to  dis- 
engagement, as  commercial  business  doesn’t 
provide  the  necessary  incentives. 

Controls  vs.  Flexibility 

Reduction  in  resources  for  both  government 
and  industry,  coupled  with  the  need  for  more 
management  flexibility  for  aerospace  contrac- 
tors in  lean  business  times,  requires  reductions 
in  contract  administration  controls  and  greater 
flexibility  for  contractors.  However,  changes 
must  not  sacrifice  a measure  of  cost  control  and 
contractor  system  reliability  for  the  govern- 
ment. Maintaining  a strong  in-plant  engineer- 
ing role  performing  the  right  tasks  will  help 
make  those  changes  in  that  context.  The  gov- 
ernment in-plant  engineering  orientation  has 
to  be  refocused  toward  ensuring  that  the  con- 
tractor has  an  adequate  engineering  system  and 
practices  satisfactory  resources  management 
before  the  controls  can  be  removed.  The  sys- 
tems approach  by  the  government  can  change 
the  control  methods.  Daily  technical  operations 
can  then  be  more  disengaged,  providing  greater 
contractor  flexibility  to  marshal  resources  for 
individual  contract  effort.  DMJ 
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Who’s  New  in  DoD 

Their  decisions  will  have  significant  impact  on  Department  of 
Defense  planning  and  policies.  For  the  most  part,  however,  their 
names  and  faces  are  relatively  little  known  to  persons  in  DoD.  In 
this  and  succeeding  issues  of  the  Journal,  brief  introductions  are 
offered  to  the  newly  appointed  managers  in  the  Department  of 
Defense  and  the  Military  Departments. 


William  J.  Perry,  the  Director 
of  Defense  Research  and  Engi- 
neering, was  president  of  ESL,  In- 
corporated, and  director  of  ESL 
Laboratories,  Sunnyvale,  Califor- 
nia, at  the  time  of  his  appoint- 
ment. In  addition  to  his  man- 
agement duties,  he  engaged  in 
analysis  of  missile  systems  and 
the  design  of  electronic  recon- 
naissance systems. 

Prior  to  establishing  ESL  in 
1964,  he  spent  ten  years  as  di- 
rector of  the  Sylvania  Electric 
Products  Electronic  Defense  Lab- 
oratories, Mountain  View,  Cali- 
fornia. 

Dr.  Perry,  49,  is  a charter  mem- 
ber of  the  Defense  Intelligence 
Agency’s  scientific  advisory  com- 
mittee and  has  served  as  an  ad- 
visor to  the  National  Security 
Council.  In  the  latter  capacity,  he 
participated  in  studies  of  the  mis- 
sile gap  issue  in  1960  and  of 
verification  problems  in  strategic 
arms  limitation  talks. 

He  holds  B.S.  and  M.S.  de- 
grees from  Stanford  University 
and  a Ph.  D.  degree  from  Penn- 
sylvania State  University. 


Russell  Murray  II  is  the  As- 
sistant Secretary  of  Defense  (Pro- 
gram Analysis  and  Evaluation). 
When  nominated,  Mr.  Murray  was 
a member  of  the  board  of  over- 
seers and  director  of  review  at 
the  Center  for  Naval  Analysis, 
Arlington,  Virginia.  He  also  was 
a member  of  the  Chief  of  Naval 
Operations  executive  panel. 

From  1950  to  1962  he  was 
associated  with  the  Grumman 
Aircraft  Engineering  Corporation, 
first  in  the  field  of  guided  missile 
flight  test  engineering  and  later 
in  operations  analysis. 

Mr.  Murray,  51,  served  in  the 
Department  of  Defense  from 
1962  to  1969,  holding  the  posi- 
tion of  Principal  Deputy  Assistant 
Secretary  of  Defense  (Systems 
Analysis)  from  1965  to  1969. 
From  1969  to  1973,  he  was  direc- 
tor of  long-range  planning  for 
Pfizer  International  in  New  York 
City. 

He  holds  B.S.  and  M.S.  de- 
grees in  aeronautical  engineering 
from  the  Massachusetts  Institute 
of  Technology. 


Gerald  P.  Dineen,  the  Assistant 
Secretary  of  Defense  (Communi- 
cations, Command,  Control,  and 
Intelligence)  had  been  director  of 
the  Massachusetts  Institute  of 
Technology’s  Lincoln  Laboratory 
since  1970. 

He  joined  Lincoln  in  1953  and 
held  managerial  positions  in  in- 
formation processing  and  com- 
munications before  becoming  as- 
sociate director  in  1966.  He  be- 
came a professor  of  electrical 
engineering  at  MIT  in  1971. 

Dr.  Dineen,  52,  was  vice  chair- 
man of  the  scientific  advisory 
committee  of  the  Defense  Intelli- 
gence Agency  from  1966  to  1973; 
and  vice  chairman  of  the  Air 
Force  Scientific  Board  from  1972 
to  1975,  when  he  became  chair- 
man. He  was  appointed  a member 
of  the  technical  advisory  com- 
mittee of  the  Federal  Aviation 
Agency  in  1976. 

He  holds  a B.S.  degree  in 
mathematics  from  Queens  Col- 
lege, New  York,  and  M.S.  and 
Ph.  D.  degrees  from  the  Univer- 
sity of  Wisconsin. 


Thomas  B.  Ross  is  the  Assistant 
Secretary  of  Defense  (Public  Af- 
fairs). 


Mr.  Ross,  47,  began  his  jour- 
nalism career  in  1955  with  the 
International  News  Service  in 
Atlanta,  Georgia.  In  1956,  he  man- 
aged the  INS  bureau  in  Hartford, 
Connecticut;  and  in  1957,  he 
joined  the  INS  Washington  bu- 
reau, where  he  was  assigned  to 
the  Pentagon. 

From  1958  to  1977,  he  was 
with  the  Chicago  Sun-Times:  first, 
as  the  newspaper’s  national  secu- 
rity correspondent  in  Washington; 
later,  as  a foreign  correspondent; 
and  finally,  in  1970,  as  Washing- 
ton bureau  chief. 

Mr.  Ross  received  a B.A.  de- 
gree in  English  from  Yale  Uni- 
versity. He  is  the  co-author  of 
three  books:  "The  U-2  Affair,” 
"The  Invisible  Government,”  and 
“The  Espionage  Establishment.” 


John  P.  White  of  Malibu,  Cali- 
fornia, is  the  Assistant  Secretary 
of  Defense  (Manpower,  Reserve 
Affairs  and  Logistics). 

At  the  time  of  his  appointment. 
Dr.  White  was  senior  vice  presi- 
dent of  the  Rand  Corporation  with 
responsibility  for  national  security 
research  programs.  He  joined 
Rand  in  1968  as  a research  econ- 
omist, serving  later  as  director  of 


Deanne  C.  Siemer  is  General 
Counsel  of  the  Department  of  De- 
fense. When  nominated,  she  was 
a partner  in  the  law  firm  of 
Wilmer,  Cutler,  and  Pickering, 
which  she  joined  in  1968. 

Ms.  Siemer  worked  for  the 
Office  of  Management  and  Budget 
in  1964  and  1965. 

While  with  Wilmer,  Cutler,  and 
Pickering,  she  served  as  part-time 
faculty  member  of  the  National 
Institute  for  Trial  Advocacy,  part- 
time  faculty  member  for  the  Uni- 
versity of  Buffalo  Law  School,  and 
lawyer-advisor  for  a trial  practice 
course  at  the  Harvard  Law  School. 

Ms.  Siemer,  36,  has  served  as 
president  of  the  Harvard  Legal 
Aid  Bureau  and  is  a member  of 
the  Executive  Committee  of  the 
Washington  Lawyers’  Committee 
for  Civil  Rights  Under  Law. 

She  has  received  a B.A.  degree 
from  George  Washington  Univer- 
sity and  an  LL.  B.  degree  from  the 
Harvard  Law  School. 


manpower,  personnel,  and  train- 
ing research;  coordinator  of  trans- 
portation research;  and  vice  presi- 
dent for  research  for  the  Office  of 
the  Secretary  of  Defense. 

Dr.  White,  40,  received  a B.S. 
degree  in  industrial  and  labor  re- 
lations from  Cornell  University, 
an  M.A.  in  economics  and  public 
administration  from  Syracuse 
University,  and  a Ph.  D.  in  labor 
economics  from  Syracuse. 


David  E.  McGiffert  was  a part- 
ner in  the  Boston  law  firm  of 
Covington  and  Burling  when  he 
was  appointed  Assistant  Secre- 
tary of  Defense  (International  Se- 
curity Affairs). 

He  served  as  Assistant  to  the 
Secretary  of  Defense  (Legislative 
Affairs)  from  1962  to  1965  and 
as  Under  Secretary  of  the  Army 
from  1965  to  1969. 

From  1953  to  1955  and  from 
1957  to  1961,  Mr.  McGiffert  was 
associated  with  Covington  and 
Burling.  During  1965,  he  was  a 
lecturer  in  law  at  the  University 
of  Wisconsin. 

Mr.  McGiffert,  50,  was  a mem- 
ber of  the  Defense  and  Arms  Con- 
trol Study  Group  of  the  Demo- 
cratic Party’s  Foreign  Affairs  Task 
Force  from  1974  to  1976. 

He  holds  a B.A.  degree  from 
Harvard  University  and  an  LL.  B. 
degree  from  the  Harvard  Law 
School. 


a few  words  about.. 


DoD  Approves  Revisions 


New  Directives  on  Major  System  Acquisitions 


The  Department  of  Defense 
has  approved  revisions  of  DoD 
Directive  5000.1,  “Major  System 
Acquisitions,”  and  DoD  Direc- 
tive 5000.2,  “Major  System  Ac- 
quisition Process.”  The  revised 
directives  implement  Office  of 
Management  and  Budget  Cir- 
cular A-109,  “Major  System 
Acquisitions,”  and  update  DoD 
policy  for  management  of  major 
systems  acquisitions  as  well  as 
the  associated  DoD  decision- 
making process.  DoD  Directive 
5000.1,  “Acquisition  of  Major 
Defense  Systems”  (December 
1975) ; DoD  Instruction  5000.2, 

Charters  Signed 


Secretary  of  Defense  Harold 
Brown  has  signed  new  organiza- 
tion charters  which  detail  the 
responsibilities  and  functions 
assigned  to  the  Director  of  De- 
fense Research  and  Engineering 
and  the  Assistant  Secretary  of 
Defense  for  Manpower,  Reserve 
Affairs  and  Logistics. 

Responsibility  for  Department 
of  Defense  research,  engineer- 
ing, and  acquisition  activities 
will  be  consolidated  under  the 
Director  of  Defense  Research 
and  Engineering,  who  will  serve 
as  the  DoD  acquisition  executive. 

The  Assistant  Secretary  of 


“DoD  DCP  and  DSARC”  (Jan- 
uary 1975) ; and  DoD  Direc- 
tive 5000.25,  “DSARC”  (Janu- 
ary 1975),  have  been  cancelled. 

The  new  directives  promul- 
gate two  significant  additions  to 
major  systems  acquisition  poli- 
cies and  procedures:  a restruc- 
turing of  the  front  end  of  the 
acquisition  process,  and  a move 
toward  decentralized  decision 
making  by  directing  the  estab- 
lishment of  service  system  ac- 
quisition review  councils. 

The  restructuring  of  the  front 
end  adds  a Milestone-0  decision 
point.  The  four  key  DoD  deci- 


Defense  (Manpower,  Reserve 
Affairs  and  Logistics)  will  be 
responsible  for  all  functions  for- 
merly assigned  to  the  Assistant 
Secretary  of  Defense  (Man- 
power and  Reserve  Affairs).  In 
addition,  the  functions  formerly 
assigned  to  the  Assistant  Secre- 
tary of  Defense  (Installations 
and  Logistics),  less  the  acquisi- 
tion activities  transferred  to 
DDR&E,  will  be  assumed  by  the 
ASD  (MRA&L). 

The  position  of  Assistant  Sec- 
retary of  Defense  (Installations 
and  Logistics)  is  being  dises- 
tablished. 


sion  points  are  now  identified  as : 

• Milestone  0 : Program  Ini- 
tiation 

• Milestone  I:  Demonstration 
and  Validation 

• Milestone  II : Full-Scale  En- 
gineering Development 

• Milestone  III : Production 
and  Deployment. 

The  potential  for  limiting  the 
number  of  DSARC  reviews 
through  reliance  on  service  sec- 
retary and  review  council  man- 
agement activities  can  contrib- 
ute greatly  to  decentralization 
of  systems  acquisition  manage- 
ment. 


New  Address  For  DMJ 

Concurrent  with  the  re- 
alignment of  major  offices 
in  DoD,  responsibility  for 
the  Defense  Management 
Journal  has  been  trans- 
ferred from  the  former 
Office  of  the  Assistant  Sec- 
retary of  Defense  (Instal- 
lations and  Logistics)  to 
the  Office  of  the  Assistant 
Secretary  of  Defense  (Man- 
power, Reserve  Affairs  and 
Logistics). 

The  new  mailing  address 
is : Defense  Management 
Journal,  OASD  (MRA&L), 
Cameron  Station,  Alexan- 
dria, VA  22314. 


Three  Major  Defense  Offices  Merged  Into  Two 
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Recent  Publications 


Bibliography  of  Design  to 
Cost  Studies.  Available  without 
charge  to  DoD  organizations 
and  to  defense  contractors  with 
written  authorization  from  DoD 
sponsor.  Contact  Army  Logistics 
Management  Center,  ATTN : 
DLSIE,  Fort  Lee,  VA  23801. 
Phone:  (804)  734-4546;  autovon 
687-4546. 

Hybrid  Circuit  Data,  Winter 
76-77,  Catalog  #MDR-5.  A 360- 
page  volume  with  data  on  field 
operation,  reliability  demonstra- 
tion test,  burn-in,  and  screening 
as  collected  over  the  past  year 
and  analyzed  by  RAC  reliability 
specialists.  Price:  $50.00  ($60.00 
non-U. S.)  prepaid.  Contact  Reli- 
ability Analysis  Center,  RADC/ 
RBRAC,  Griffiss  AFB,  NY 
13441. 


Research  Program 

A university  resident  research 
program  initiated  by  the  Air 
Force  Systems  Command  will 
enable  faculty  members  of  in- 
stitutions of  higher  learning  to 
conduct  research  in  an  Air  Force 
laboratory  or  serve  as  research 
managers  in  the  Air  Force  Office 
of  Scientific  Reseach. 

The  purpose  of  the  program  is 
to  provide  an  opportunity  for 
qualified  faculty  members  to 
direct  their  expertise  toward  Air 
Force  research  and  also  enhance 
their  own  professional  develop- 
ment. 

Persons  interested  should  con- 
tact the  Air  Force  Office  of  Sci- 
entific Research,  ATTN : Lt.  Col. 
Deloney,  AFSC  University  Resi- 
dent Research  Program,  Build- 
ing 410,  Bolling  AFB,  Washing- 
ton, DC  20332.  Phone:  (202) 
767-4148. 

Defense  Management  Journal 


Feedback 


To  the  Editor : 

In  a recent  article  on 
“The  What’s  and  Why’s 
of  Independent  Research 
and  Development”  (April 
1977),  Mr.  Karl  G.  Harr, 
Jr.,  left  the  distinct  impres- 
sion that  all  the  major 
technology  advances  of  the 
F-16  were  founded  on  com- 
pany - sponsored  research 
and  development. 

This  is  certainly  not  the 
case.  The  electronic  flight 
control  system  design  of 
the  F-16  was  founded  on 
Air  Force-contracted  ex- 
ploratory development  pro- 
grams performed  in  the 
early  1970’s  under  the  aegis 
of  Project  680 J.  These 
contracts  led  to  a success- 
ful flight  demonstration  of 
a multichannel  analog  flight 
control  system  which  was 
the  principal  risk  reduction 
mechanism  for  this  key  sys- 
tem on  the  F-16. 

The  Department  of  De- 
fense strongly  endorses  a 
healthy  IR&D  program. 
Overdrawn  advertisement 
of  IR&D  contributions  will 
only  serve  to  undermine  the 
legitimate  standing  of  the 
program. 

Bartley  P.  Osborne,  Jr. 

Washington,  D.C. 

To  the  Editor: 

I refer  to  the  article 
“Orthodox  Job  Enrich- 
ment: A Common  Sense 
Approach  to  People  at 
Work”  by  Frederick  I. 
Herzberg  (April  1977). 


Unfortunately  the  article 
contains  many  claims  but 
no  case  histories  which 
would  illustrate  the  job 
enrichment  brought  about 
by  OJE.  In  other  words, 
what  did  the  warehouse- 
man, the  mechanic,  the 
office  worker  actually  do 
before  and  after  OJE? 

I,  and  other  readers 
probably  too,  would  appre- 
ciate it  very  much  if  DMJ 
or  Professor  Herzberg  could 
give  us  some  down-to-earth 
information. 

Henry  S.  Lax 
Mira  Loma,  CA 

Professor  Herzberg  re- 
plied: 

Case  histories  which  il- 
lustrate job  changes  can  be 
found  in  several  of  the  ar- 
ticles listed  in  the  bibliog- 
raphy and  footnotes,  spe- 
cifically in  “Efficiency  in 
the  Military:  Cutting  Costs 
with  OJE”  reprinted  in 
The  Managerial  Choice : To 
Be  Efficient  and  To  Be 
Human. 

The  Defense  Management 
Journal  article  emphasized 
the  relationship  of  OJE  to 
productivity , was  limited 
in  length,  and  therefore 
coidd  not  include  this  data. 

Research  continues,  and 
fiirther  articles  will  be  ptib- 
lished  as  results  become 
available,  in  addition  to 
those  now  published  in  pub- 
lic media  and  in  technical 
reports. 
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CALENDAR 

Event 

Date 

Place 

Contact 

Management  by  Objectives 
Seminar — for  managers 
with  MBO  objectives 

July  14-15 
August  8-9 

Houston,  TX 
New  York,  NY 

Heidi  E.  Kaplan,  Dept.  14NR 
New  York  Management  Center 
360  Lexington  Ave. 

New  York,  NY  10017 
(212)  953-7262 

Forecasting  and  Decision 
Making  Seminar — for 
executives 

August  10-11 
Oct.  6-7 
Dec.  8-9 

New  York,  NY 
San  Francisco,  CA 
Chicago,  IL 

see  Kaplan  above 

Government  Project 
Management  Seminar — 
for  managers  generally 

August  17-19 
Sept.  26-28 
Dec.  12-14 

Chicago,  IL 
San  Francisco,  CA 
New  York,  NY 

see  Kaplan  above 

Statistical  Methods — for 
professionals  with 
reliability  problems 

August  22-26 

Washington,  DC 

Director,  Continuing 
Engineering  Education,  George 
Washington  University 
Washington,  DC  20052 
(202)  676-6106 

Design  to  Cost — for  those 
with  responsibilities  in 
development  and 
production  contracts 

Sept.  7-9 

Washington,  DC 

see  George  Washington 
University  above 

Managing  Management 
Time — for  managers  at 
all  levels 

Sept.  19-20 

Washington,  DC 

L.  Scott  Varner/Yolanda  Yancey 
USDA  Graduate  School 
529  14th  St.,  N.W. 

Washington,  DC  20052 
(202)  447-3247 

Government-Industry  Data 
Exchange  Program — for 
government  and  industry 
executives 

Oct.  5-7 

Costa  Mesa,  CA 

Dennis  Starling 
Datagraphic,  Inc. 

Box  82449, 

San  Diego,  CA  92138 
(714)  291-9960,  Ext.  1266 

Procurement  Management — 
for  individuals  with  duties 
involving  systems 
acquisition  or  systems 
management 

Oct.  11-14 

Washington,  DC 

Lee  J.  Breyer/Mary  Pruitt 
see  USDA  above 

Maintenance  Management — 
for  engineers  and  managers 
with  maintenance  analysis 
and  planning  responsibility 

Sept.  14-16 

Washington,  DC 

Center  for  Continuing  Education 
Virginia  Polytechnic  Institute 
and  State  University 
Blacksburg,  VA  24061 

(703)  951-5182 


72 


* U.  S.  GOVERNMENT  PRINTING  OFFICE  : 1977  241-341/2 


July  1977 


defenselmanagement 

Journal 

Vol.  13,  No.  3 July  1977 

Harold  Brown 

Secretary  of  Defense 

John  P.  White 

Assistant  Secretary  of  Defense 
(Manpower,  Reserve  Affairs  and  Logistics) 

William  J.  Sharkey  Jr. 

Executive  Assistant 

Editor Major  Edward  S.  Gryczynski,  USA 

Associate  Editor Larry  J.  Wilson 

Assistant  Editor Donald  J.  Peters 

Secretary Sonja  R.  Walsh 

Contributing  Artist . Mary  L.  Field 

Contributing  Artist Roy  Shibuya 

Contributing  Artist Fred  Wightman 

Scope:  The  Defense  Management  Journal  is  an  official 
quarterly  publication  of  the  Office  of  the  Assistant  Sec- 
retary of  Defense  (Manpower,  Reserve  Affairs  and 
Logistics).  The  Journal  highlights  DoD  policies,  pro- 
grams, progress  and  problems  related  to  the  management 
of  logistics  and  various  other  interdisciplinary  areas  of 
management  such  as  personnel;  procurement;  materiel; 
transportation;  administration;  research,  development, 
test  and  evaluation ; and  other  factors  impacting  on  the 
total  defense  effort.  The  Journal  is  a medium  for  the 
interchange  of  ideas  and  techniques  for  management 
improvement  through  the  publication  of  solicited  and 
selected,  unsolicited  articles. 

Subscription/ Requisition  Procedures:  The  Journal  is 
distributed  to  organizational  elements  of  DoD,  its  com- 
ponents, and  other  Government  agencies.  Department 
of  Army  personnel  may  requisition  the  magazine  by 
completing  a DA  Form  12-5  and  forwarding  it  through 
their  normal  publications  requisitioning  channels.  Navy 
and  Marine  Corps  personnel  should  submit  their  re- 
quests to  Headquarters,  Naval  Material  Command,  Code 
0421,  Crystal  Plaza  5,  Washington,  D.C.  20360.  Air 
Force  personnel  should  submit  an  AF  Form  764  to 
their  individual  supporting  publications  distribution 
office. 

Employees  of  other  governmental  agencies  should 
contact  their  administrative  office  for  consolidation  of 
the  agency  requirement;  the  agency  should  then  notify 
the  Journal  office. 

Individuals  employed  by  the  Government,  as  well  as 
organizations  and  individuals  outside  the  Federal  Gov- 


ernment, may  personally  subscribe  to  the  Journal 
through  the  Superintendent  of  Documents,  U.S.  Govern- 
ment Printing  Office,  Washington,  D.C.  20402.  The 
annual  subscription  rate  is  $4.85  ($6.10  for  foreign 
mailing) ; single  copies  cost  $1.25. 

Copyright:  Unless  otherwise  indicated.  Journal  mate- 
rial may  be  reprinted  provided:  (1)  credit  is  given  to 
the  Journal  and  the  author;  and  (2)  two  copies  of  the 
reprint  are  forwarded  to  the  Journal. 

Inquiries:  All  inquiries,  information  releases,  corre- 
spondence, articles,  and  outlines  of  proposed  articles 
should  be  directed  to:  Editor,  Defense  Management 
Journal,  OASD  (MRA&L),  Cameron  Station,  Alexan- 
dria, Va.  22314;  phone:  Autovon  284-7558/9,  Commer- 
cial (202)  274-7568/9. 

Manuscripts:  Manuscripts  submitted  for  publication 
should  be  typed  double  spaced  on  one  side  of  8 x 10  V^- 
or  8V2  X 11-inch  paper  (22  cm  x 28  cm),  leaving  at 
least  a one-inch  circumferential  margin.  The  preferred 
length  of  articles  ranges  from  1,500  to  2,500  words,  or 
8 to  12  double-spaced  pages;  lengthier  pieces  are  re- 
viewed on  a time-available  basis. 

References  and  footnotes  should  be  typed  on  a sepa- 
rate sheet  and  be  numbered  consecutively  in  the  order  of 
their  appearance  in  the  text.  Complete  data  as  to  source 
should  be  provided. 

Continuous-tone  and  halftone  photographs  and  line 
drawings  can  often  significantly  enhance  the  readers’ 
understanding  of  the  article.  Photos  (glossy  black  and 
white  prints  are  preferred)  and  line  drawings  should 
be  approximately  8 x 10  inches  in  size  to  permit  reduc- 
tion as  required.  (In  instances  where  an  author  does 
not  have  adequate  facilities  for  producing  finished  art- 
work, the  Journal  can  provide  such  a service  based 
upon  the  author’s  draft  illustrations.)  Complete  figure 
captions  should  be  listed  on  a separate  sheet  or  be  taped 
to  the  back  of  each  illustration.  Staples  and  paper  clips 
should  not  be  used  for  this  purpose. 

One  original  and  four  copies  of  the  manuscript  with 
four  sets  of  all  illustrations  should  be  forwarded,  using 
protective  cardboard  for  mailing. 

Authors  submitting  manuscripts  should  include  their 
name,  title,  address,  work  affiliation,  and  telephone 
number,  and  a brief  biographical  sketch  of  their  back- 
ground in  the  field. 

Unless  otherwise  stated,  all  submitted  manuscripts 
are  received  under  the  assumption  that  they  are  origi- 
nal, have  not  been  previously  published,  and  are  not 
being  considered  for  publication  elsewhere.  Materials 
accepted  for  publication,  to  include  manuscripts,  photos, 
artwork,  etc.,  become  the  property  of  the  Journal  and 
will  be  returned  only  by  special  arrangements. 

Clearance:  Articles  submitted' for  publication  must 
be  cleared  for  public  release  by  the  author’s  local  in- 
formation office.  This  is  preferably  accomplished  before 
submission  of  the  manuscript  to  the  Journal’s  editors. 
While  an  uncleared  manuscript  can  be  sent  to  the 
magazine,  only  a preliminary  reading  and  judgment 
concerning  its  usability  will  be  effected  prior  to  receipt 
of  local  clearance.  The  Journal  staff  also  clears  all 
articles  through  the  Directorate  for  Freedom  of  Infor-' 
mation  and  Security  Review,  Office  of  the  Assistant  Sec- 
retary of  Defense  (Public  Affairs),  prior  to  publication. 


UNIVERSITY  OF  FLORIDA 


3 1262  09304  8857 


K. 


A NEW  DEFENSE  MANAGEMENT  JOURNAL? 


That’s  right.  Beginning  January  1978,  readers  of  the 
Defense  Management  Journal  will  be  looking  at  a revitalized 
magazine.  Gone  will  be  the  heavily  theme-oriented  issues  of 
the  past  few  years;  in  their  stead  you  will  find  a broader, 
more  varied  and  lively  coverage  of  defense  management 
topics. 

There  will  be  articles  on  logistics,  manpower  and  per- 
sonnel, procurement,  research  and  development,  innovative 
management  techniques,  and  much,  much  more.  There  will 
be  articles  on  controversial  subjects  as  well  as  policy  articles. 
There  will  be  literally  something  for  everyone,  from  the 
theoretical  for  the  highest  managerial  levels  of  the  Pentagon 
to  the  pragmatic  for  intermediate  management  to  current 
trends  in  defense  management  for  industry  and  university 
managers. 

The  editors  of  the  Journal  have  one  major  goal  in  mind: 
selectively  keeping  you  informed  so  as  to  make  you  a better 
manager.  With  your  cooperation  and  support,  this  can  be 
more  than  a mere  pipe  dream. 

That’s  the  new  Defense  Management  Journal.  A leader 
in  defense  information.  Your  voice  in  management. 


